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CHEMICAL COMPOUNDS 



The present invention relates to spiroindoline derivatives, to processes for preparing 
them, to insecticidal, acaricidal, molluscicidal and nematicidal compositions comprising 
5 them and to methods of using them to combat and control insect, acarine, mollusc and 
nematode pests, 

Spiroindoline derivatives are disclosed in WO9825605, WO9429309, W09828297 
and WO9964002. Synthetic routes to compounds with pharmaceutical properties are 
described in Proc. Natl. Acad. Sci. USA (1995), 92, 7001, Tetrahedron (1997), 53, 10983 
10 and Tetrahedron Letters (1997), 38, 1497. It has now surprisingly been found that certain 
spiroindolines have insecticideal properties. 

The present invention therefore provides a method of combating and controlling 
insects, acarines, nematodes or molluscs which comprises applying to a pest, to a locus of a 
pest, or to a plant susceptible to attack by a pest an insecticidally, acaricidally, nematicidally 
15 or molluscicidally effective amount of a compound of formula (I): 



wherein Y is a single bond, C=0, C=S or S(0) q where q is 0, 1 or 2; R 1 is hydrogen, 
20 optionally substituted alkyl, optionally substituted alkoxycarbonyl, optionally substituted 
alkylcarbonyl, aminocarbonyl, optionally substituted alkylaminocaibonyl, optionally 
substituted dialkylaminocarbonyl, optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted alkoxy, optionally substituted aryloxy, optionally 
substituted heteroaryloxy, optionally substituted heterocyclyloxy, cyano, optionally 
25 substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, 

optionally substituted cycloalkenyl, formyl, optionally substituted heterocyclyl, optionally 
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substituted alkylthio or NR 13 R 14 where R 13 and R 14 are independently hydrogen, optionally 
substituted alkyl, optionally substituted aryl, optionally substituted heteroaryl or optionally 
substituted heterocyclyl; R 2 and R 3 are independently hydrogen, halogen, cyano, optionally 
substituted alkyl, optionally substituted alkoxy, optionally substituted aryl or C(0)NR 15 R 16 

5 where R 15 and R 16 are independently hydrogen, optionally substituted alkyl, optionally 

substituted aryl, optionally substituted heteroaryl or optionally substituted heterocyclyl, or R 
and R 3 together are =0, or R 2 and R 3 together with the atoms to which they are attached form 
a 4, 5, 6,or 7 membered carbocylic or heterocyclic ring; each R 4 is independently halogen, 
nitro, cyano, optionally substituted Q-s alkyl, optionally substituted C 2 * alkenyl, optionally 

10 substituted C 2 - 6 alkynyl, optionally substituted alkoxycarbonyl, optionally substituted 
alkylcarbonyl, optionally substituted alkylaminocarbonyl, optionally substituted 
dialkylaminocarbonyl, optionally substituted C3-7 cycloalkyl, optionally substituted aryl, 
optionally substituted heteroaryl, optionally substituted heterocyclyl, optionaUy substituted 
alkoxy, optionally substituted aryloxy, optionally substituted heteroaryloxy, optionally 

15 substituted alkylthio or R 1 ^ 2 ^ where R 19 and R 20 are, independently, hydrogen, Ci-g alkyl, 
C3.7 cycloalkyl, C3-6 alkenyl, C 3 ^ alkynyl, C3-7 cycloalkyl(Ci^)alkyl, haloalkyl, Q-6 
alkoxy(Ci^)alkyl, Ci^ alkoxycarbonyl or R 19 and R 20 together with the N atom to which they 
are attached form a five, six or seven-membered heterocyclic ring which may contain one or 
two further heteroatoms selected from O, N or S and which may be optionally substituted by 

20 one or two C1.6 alkyl groups, or 2 adjacent groups R 4 together with the carbon atoms to 

which they are attached form a 4, 5, 6,or 7 membered carbocylic or heterocyclic ring which 
may be optionaUy substituted by halogen; n is 0, 1. 2, 3 or 4; R 8 is optionaUy substituted 
alkyl, optionaUy substituted alkenyl, optionaUy substituted alkynyl, optionaUy substituted 
cycloalkyl, optionaUy substituted aryl, optionally substituted alkoxy, optionaUy substituted 

25 aryloxy, optionally substituted alkoxycarbonyl, optionaUy substituted alkylcarbonyl or 
optionaUy substituted alkenylcarbonyl; R 9 and R 10 are independently hydrogen, halogen, 
optionaUy substituted alkyl, optionaUy substituted aryl or R 9 and R 10 together form a group - 
CH 2 -, -CH=CH- or -CH 2 CH 2 -; or salts or N-oxides thereof. 

The compounds of formula (I) may exist in different geometric or optical isomers or 

30 tautomeric forms. This invention covers all such isomers and tautomers and mixtures thereof 
in all proportions as weU as isotopic forms such as deuterated compounds. 
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Each alkyl moiety either alone or as part of a larger group (such as alkoxy, 
alkoxycarbonyl, alkylcaibonyl, alkylaminocarbonyl, dialkylaminocarbonyl) is a straight or 
branched chain and is, for example, methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, iso- 
propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl or neo-pentyl. 

When present, the optional substituents on an alkyl moiety (alone or as part of a 
larger group such as alkoxy, alkoxycarbonyl, alkylcaibonyl, alkylaminocarbonyl, 
dialkylaminocarbonyl) include one or more of halogen, nitro, cyano, NCS-, C3-7 cycloalkyl 
(itself optionally substituted with Ci^ alkyl or halogen), C5-7 cycloalkenyl (itself optionally 
substituted with alkyl or halogen), hydroxy, Ci_io alkoxy, C M0 alkoxy(Ci-i 0 )alkoxy, 
tri(Ci^)alkylsilyl(Ci-6)alkoxy, d-6 alkoxycarbonyl(d-io)alkoxy, d-10 haloalkoxy, aryl(d-4)- 
alkoxy (where the aryl group is optionally substituted), C3-7 cycloalkyloxy (where the 
cycloalkyl group is optionally substituted with d-6 alkyl or halogen), Cm 0 alkenyloxy, d-10 
alkynyloxy, SH, d-10 alkylthio, d-10 haloalkylthio, aryl(d-4)alkylthio (where the aryl group 
is optionally substituted), C3-7 cycloalkylthio (where the cycloalkyl group is optionally 
substituted with d-6 alkyl or halogen), tri(d^)alkylsilyl(d-6)alkylthio, arylthio (where the 
aryl group is optionally substituted), d-6 alkylsulfonyl, d-6 haloalkylsulfonyl, d-6 
alkylsulfinyl, d-6 haloalkylsulfinyl, arylsulfonyl (where the aryl group may be optionally 
substituted), tri(Ci^)alkylsilyl, ajyldi(d-4)alkylsilyl, (d-4)alkyldiarylsilyl, triarylsilyl, C wo 
alkylcarbonyl, HO2C, d-10 alkoxycarbonyl, aminocaibonyl, d-6 alkylaminocarbonyl, di(d-6 
alkylaminocarbonyl, N-(d-3 alkyl)-N-(d-3 alkoxy)aminocarbonyl, d-6 alkylcarbonyloxy, 
arylcarbonyloxy (where the aryl group is optionally substituted), 
di(Ci^)alkylaminocarbonyloxy, aryl (itself optionally substituted), heteroaryl (itself 
optionally substituted), heterocyclyl (itself optionally substituted with d-6 alkyl or halogen), 
aryloxy (where the aryl group is optionally substituted), heteroaryloxy, (where the heteroaryl 
group is optionally substituted), heterocyclyloxy (where the heterocyclyl group is optionally 
substituted with d-6 alkyl or halogen), amino, d-6 alkylamino, di(d-6)alkylamino, d-6 
alkylcarbonylamino, N-KCt^alkylcarbonyl-N^Ci^alkylamino, d-6 alkenylcarbonyl, d-6 
alkynylcarbonyl, C3-6 alkenyloxycarbonyl, d-6 alkynyloxycaibonyl, aryloxycarbonyl (where 
the aryl group is optionally substituted) and arylcarbonyl (where the aryl group is optionally 
substituted). 
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Alkenyl and alkynyl moieties can be in the form of straight or branched chains, and 
the alkenyl moieties, where appropriate, can be of either the QE> or ©-configuration. 
Examples are vinyl, allyl and propargyl. 

When present, the optional substituents on alkenyl or alkynyl include those optional 
substituents given above for an alkyl moiety. 

In the context of this specification acyl is optionally substituted alkylcarbonyl 
(for example acetyl), optionally substituted C 2 -e alkenylcarbonyl, optionally substituted C 2 -6 
alkynylcarbonyl, optionally substituted arylcarbonyl (for example benzoyl) or optionally 
substituted heteroarylcarbonyL 

Halogen is fluorine, chlorine, bromine or iodine. 

Haloalkyl groups are alkyl groups which are substituted with one or more of the same 
or different halogen atoms and are, for example, CF 3 , CF2CI, CF3CH2 or CHF2CH2. 

In the context of the present specification the terms "aiyl" and "aromatic ring system" 
refer to ring systems which may be mono-, bi- or tricyclic. Examples of such rings include 
phenyl, naphthalenyl, anthracenyl, indenylor phenanthrenyl. A preferred aryl group is 
phenyl, hi addition, the terms "heteroaryl" , "heteroaromatic ring" or 'heteroaromatic ring 
system" refer to an aromatic ring system containing at least one heteroatom and consisting 
either of a single ring or of two or more fused rings. Preferably, single rings will contain up 
to three and bicyclic systems up to four heteroatoms which will preferably be chosen from 
nitrogen, oxygen and sulphur. Examples of such groups include furyl, thienyl, pyrrolyl, 
pyrazolyl, imidazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, 
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, pyridyl, 
pyrimidinyl,pyridazinyl,pyrazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, 
benzofuryl, benzisofiiryl, benzothienyl, benzisothienyl, indolyl, isoindolyl, indazolyl, 
benzothiazolyl, benzisothiazolyl, benzoxazolyl, benzisoxazolyl, benzimidazolyl, quinolinyl, 
isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridinyl, 
benzotriazinyl, purinyl, pteridinyl and indolizinyl. Preferred examples of heteroaromatic 
radicals include pyridyl, pyrimidyl, triazinyl, thienyl, furyl, oxazolyl, isoxazolyl, and 
thiazolyl. 
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The terms heterocycle and heterocyclyl refer to a non-aromatic ring containing 
up to 10 atoms including one or more (preferably one or two) heteroatoms selected from O, S 
and N. Examples of such rings include 1,3-dioxolane, tetrahydrofuran and morpholine. 

When present, the optional substituents on heterocyclyl include alkyl and Ci_6 
haloalkyl as well as those optional substituents given above for an alkyl moiety. 

Cycloalkyl includes cyclopropyl, cyclopentyl and cyclohexyL 

Cycloalkenyl includes cyclopentenyl and cyclohexenyl. 

When present, the optional substituents on cycloalkyl or cycloalkenyl include C1.3 
alkyl as well as those optional substituents given above for an alkyl moiety. 

Carbocyclic rings include aryl, cycloalkyl and cycloalkenyl groups. 

When present, the optional substituents on aryl or heteroaryl are selected 
independently, from halogen, nitro, cyano, NCS-, alkyl, C1-6 haloalkyl, Ci^ alkoxy- 
(Ci^)alkyl, C2-6 alkenyl, haloalkenyl, C2-6 alkynyl, C3-7 cycloalkyl (itself optionally 
substituted with Ci_6 alkyl or halogen), C5-7 cycloalkenyl (itself optionally substituted with 
C1.6 alkyl or halogen), hydroxy, C1-10 alkoxy, Cmo alkoxy(Ci.i 0 )alkoxy, tri(Ci^)alkyl- 
silyl(Ci-6)alkoxy, C w alkoxycarbonyl(Ci.i 0 )alkoxy, Cm 0 haloalkoxy, aryl(Ci-4)alkoxy 
(where the aryl group is optionally substituted with halogen or C1-6 alkyl), C3-7 cycloalkyloxy 
(where the cycloalkyl group is optionally substituted with Cx* alkyl or halogen), C^o 
alkenyloxy, Cmo alkynyloxy, SH, Cmo alkylthio, Q.io haloalkylthio, aryl(Ci^)alkylthio C3.7 
cycloalkylthio (where the cycloalkyl group is optionally substituted with C1-6 alkyl or 
halogen), tri(Ci^>alkylsilyl(Ci^)alkylthio, arylthio, C1-6 alkylsulfonyl, C1-6 
haloalkylsulfonyl, C1-6 alkylsulfinyl, haloalkylsulfinyl, arylsulfonyl, tri(Ci-4)alkylsilyl, 
aryldi(Ci^)-alkylsilyl, (Ci^)alkyldiarylsilyl, triarylsilyl, Cmo alkylcarbonyl, H0 2 C, C1-10 
alkoxycarbonyl, aminocarbonyl, C1-6 alkylaminocarbonyl, di(Ci^ alkyl)-aminocarbonyl, N- 
(C1.3 alkyl)-N-(Ci-3 alkoxy)aminocarbonyl, alkylcarbonyloxy, arylcarbonyloxy, 
di(Ci^)alkylamino-carbonyloxy, aryl (itself optionally substituted with C1-6 alkyl or halogen), 
heteroaryl (itself optionally substituted with Q-6 alkyl or halogen), heterocyclyl (itself 
optionally substituted with alkyl or halogen), aryloxy (where the aryl group is optionally 
substituted with C1-6 alkyl or halogen), heteroaryloxy (where the heteroaryl group is 
optionally substituted with alkyl or halogen), heterocyclyloxy (where the heterocyclyl 
group is optionally substituted with C1.6 alkyl or halogen), amino, C1-6 alkylamino, di(Ci. 
6)alkylamino, C1-6 alkylcarbonylamino, N-(Ci^)alkylcarbonyl-N-(Ci-6)alkylamino, 
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arylcaibonyl, (where the aryl group is itself optionally substituted with halogen or Ci^ alkyl) 
or two adjacent positions on an aryl or heteroaryl system may be cyclised to form a 5, 6 or 7 
membered carbocyclic or heterocyclic ring, itself optionally substituted with halogen or 
alkyl. 

For substituted phenyl moieties, heterocyclyl and heteroaryl groups it is preferred that 
one or more substituents are independently selected from halogen, Ci-6 alkyl, C x ^ haloalkyl, 
Ci-6 alkoxy(Ci^)alkyl, Ci^ alkoxy, d-e haloalkoxy, Ci-6 alkylthio, Ci^ haloalkylthio, d-6 
alkylsulfinyl, haloalkylsulfinyl, Ci^ alkylsulfonyl, C x * haloalkylsulfonyl, alkenyl, 
C 2 -6 haloalkenyl, C 2 -e alkynyl, C3.7 cycloalkyl, nitro, cyano, C0 2 H, alkylcarbonyl, d-6 
alkoxycaibonyl, R 3i R 32 N or R^^CCO); wherein R 31 , R 32 , R 33 and R 34 are, independently, 
hydrogen or alkyl. 

Haloalkenyl groups are alkenyl groups which are substituted with one or more of the 
same or different halogen atoms 

It is to be understood that dialkylamino substituents include those where the dialkyl 
groups together with the N atom to which they are attached form a five, six or seven- 
membered heterocyclic ring which may contain one or two further heteroatoms selected from 
O, N or S and which is optionally substituted by one or two independently selected 
(Ci_6)alkyl groups. When heterocyclic rings are formed by joining two groups on an N atom, 
the resulting rings are suitably pyrrolidine, piperidine, thiomorpholine and morpholine each 
of which may be substituted by one or two independently selected (Ci-*) alkyl groups. 

Preferably the optional substituents on an alkyl moiety include one or more of 
halogen, nitro, cyano, H0 2 C, Cm 0 alkoxy (itself optionally substituted by C M0 alkoxy), 
aryl(Ci-4)alkoxy, C1.10 alkylthio, C M0 alkylcarbonyl, Ci-10 alkoxycaibonyl, C w 
alkylaminocarbonyl, di(Ci^ alkyl)aminocaibonyl, (Ci^)alkylcarbonyloxy, optionally 
substituted phenyl, heteroaryl, aryloxy, arylcarbonyloxy, heteroaryloxy, heterocyclyl, 
heterocyclyloxy, C3.7 cycloalkyl (itself optionally substituted with (Ci^alkyl or halogen), C 3 - 
7 cycloalkyloxy, C5.7 cycloalkenyl, alkylsulfonyl, Ci-6 alkylsulfinyl, tri(C M )alkylsilyl, 
tri(Ci^)alkylsilyl(Ci^)alkoxy, aryldi(Ci^)alkylsilyl, (Q^alkyldiarylsilyl and triaiylsilyl. 

Preferably the optional substituents on alkenyl or alkynyl include one or more of 
halogen, aryl and C3-7 cycloalkyl. 

A preferred optional substituent for heterocyclyl is Ci-6 alkyl. 
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Preferably the optional substituents for cycloalkyl include halogen, cyano and Ci- 3 

alkyl. 

Preferably the optional substituents for cycloalkenyl include Ci_ 3 alkyl, halogen and 

cyano. 

One group of preferred compounds are those of formula (IA) which are compounds of 
formula (I) wherein Y is a single bond, C=0 or S(0) q where q is 0, 1 or 2; R 1 is hydrogen, 
Q-8 alkyl, C1-6 haloalkyl, Ci^ cyanoalkyl, C3-7 cycloalkyl(Ci-6)alkyl, C5-6 cycloalkenyl(Ci. 
6 )alkyl, Ci^ alkoxy(Ci-6)alkyl, alkenyloxy(Ci-6)alkyl, C 3 -6 alkynyloxy(Ci^)alkyl, 
aryloxy(Ci-6)alkyl, Q-6 carboxyalkyl, C1-6 alkylcarbonyl(Ci^)alkyl, C 2 -6 alkenylcarbonyl- 
(Ci^)alkyl, C 2 ^ alkynylcaibonyl(Ci_6)alkyl, alkoxycarbonyl(Ci^)alkyl, C 3 ^ 
alkenyloxycarbonyl(Ci^)alkyl, alkynyloxycarbonyl(Ci^)alkyl, aryloxycarbonyl(Ci-6)- 
alkyl, Ci^ alkylthio(Ci^)alkyl, Ci^ alkylsulfinyl(Ci^)alkyl, Ci* alkylsulfonyKQ^alkyl, 
aminocarbonyl(Ct^)alkyl, alkylaminocarbonyl(Ci^)alkyl, di(Ci^> 
alkylaminocarbonyl(Ci^)alkyl, phenyl(Ci^t)alkyl (wherein the phenyl group is optionally 
substituted by halogen, nitro, cyano, alkyl, Cm haloalkyl, Cm alkoxy or Cm 
haloalkoxy), heteroaryl(Ci^)alkyl (wherein the heteroaryl group may be substituted by 
halogen, nitro, cyano, Cm alkyl, Cm haloalkyl, Cm alkoxy or Cm haloalkoxy), 
heterocyclyl(Ci-4)alkyl (wherein the heterocyclyl group may be substituted by halogen, 
cyano, Cm alkyl, Cm haloalkyl, Cm alkoxy or Cm haloalkoxy), Cm alkoxycarbonyl, Cm 
alkylcarbonyl, aminocarbonyl, Cm alkylaminocaibonyl, di(Ci^)alkylaminocarbonyl, phenyl 
(optionally substituted by halogen, nitro, cyano, Cm alkyl, Cm haloalkyl, Cm alkoxy or Cm 
haloalkoxy), heteroaryl (optionally substituted by halogen, nitro, cyano, Cm alkyl, Cm 
haloalkyl, Cm alkoxy or Cm haloalkoxy), Cm alkoxy, Cm haloalkoxy, aryloxy (wherein the 
aryl group may be optionally substituted with halogen, nitro, cyano, Cm alkyl, Cm haloalkyl, 
C1-6 alkoxy or Cm haloalkoxy),heteroaryloxy (wherein the heteroaryl group may be 
optionally substituted with halogen, nitro, cyano, Cm alkyl, Cm haloalkyl, Cm alkoxy or 
Cm haloalkoxy),cyano, C 2 »6 alkenyl, Qm haloalkenyl, CMcyanoalkenyl, aminocarbonyl- 
(C^alkenyl, Cm alkylaminocarbonyl(Ci^)alkenyl, di(Ct-6)alkylaminocarbonyl(Ci-6)alkenyl, 
phenyl(C 2 ^)alkenyl, (wherein the phenyl group is optionally substituted by halo, nitro, cyano, 
C1.6 alkyl, C1-6 haloalkyl, C1-6 alkoxy or C1-6 haloalkoxy), C 2 ^ alkynyl, aminocarbonyKC^)- 
alkynyl, Ci^alkylaminocarbonyl(Ci^)alkynyl, di(Ci^)alkylaminocarbonyl(Ci^)alkynyl, 
cycloalkyl, C3.7 halocycloalkyl, C 3 . 7 cyanocycloalkyl, Cm alkyKC^cycloalkyl, Cm alkyl- 



PPD 50698 




(Q. 7 )halocycloalkyl, Q-6 cycloalkenyl, fonnyl, heterocyclyl (optionally substituted by 
halogen, nitro, cyano, Q-6 alkyl, Q-e haloalkyl, Ci-6 alkoxy or Q.6 haloalkoxy), Q-« 
alkylthio, or R 13 R 14 N where R 13 and R 14 are independently hydrogen, Q-6 alkyl, aryl 
(optionally substituted by halogen, Q.3 alkyl, nitro, cyano, C1.3 haloalkyl, Cms alkoxy or Q-6 
haloalkoxy) or 

heteroaryl (optionally substituted by halogen or C1-3 alkyl); R 2 and R 3 are independently 
hydrogen, Q-6 alkyl, Q-6 haloalkyl, Q-e alkoxy or cyano; each R 4 is independentiy halogen, 
nitro, cyano, Q-« alkyl, Q-e haloalkyl, Q-e cyanoalkyl, C3-7 cycloalkyl(Ci^)alkyl, Q-e 
alkoxy(Q-6)alkyl, Q-e alkoxycarbonyl(Ci-6)alkyl, Q-e alkylcarbonyl(C w )alkyl, Q-e 
alkylaminocarbonyl(Ci^)alkyl, di(Ci^)alkylaminocarbonyl(Ci^)alkyl, phenyl(Q-6)alkyl 
(wherein the phenyl group is optionally substituted by halogen, nitro, cyano, Ci-6 alkyl, Ci-6 
haloalkyl, Q-e alkoxy or Q-e haloalkoxy), heteroaryl(Q-6)alkyl (wherein the heteroaryl 
group is optionally substituted by halogen,, nitro, cyano, Q-e alkyl, Q-e haloalkyl, Q-e alkoxy 
or Ci-e haloalkoxy), Q-e alkenyl, Q-e haloalkenyl, Q-e alkynyl, Q-e alkoxycarbonyl, Q-e 
alkylcarbonyl, alkylaminocarbonyl, dl(Ci^)alkylaminocarbonyl, C3-7 cycloalkyl, phenyl 
(optionally substituted by halogen, nitro, cyano, Q-e alkyl, Q-e haloalkyl, Q-e alkoxy or Q-e 
haloalkoxy), heteroaryl (optionally substituted by halogen, nitro, cyano, Q-e alkyl, Q-e 
haloalkyl, Q-e alkoxy or Q.e haloalkoxy), Ci- 8 alkoxy, Q-g haloalkoxy, aryloxy (where the 
aryl group is optionally substituted by halogen, nitro, cyano, Q-6 alkyl, Q-6 haloalkyl, Q-6 
alkoxy or Q-e haloalkoxy) or heteroaryloxy (where the heteroaryl group is optionally 
substituted by halogen, nitro, cyano, Q-6 alkyl, Q-6 haloalkyl, Q-6 alkoxy or Q-6 
haloalkoxy); n is 0, 1, 2, 3 or 4; R 8 is Clio alkyl optionally substituted by Q-6 alkoxy, 
halogen or phenyl (itself optionally substituted by halogen, Q.4 alkyl or Q^ alkoxy), Q-e 
alkenyl optionally substituted by Q-e alkoxy, halogen or phenyl (itself optionally substituted 
by halogen, Q.4 alkyl or Q.4 alkoxy) or Q^ alkynyl optionally substituted by Q-6 alkoxy, 
halogen or phenyl (itself optionally substituted by halogen, Q.4 alkyl or Q-4 alkoxy); R 9 and 
R 10 are independently hydrogen, Q-2 alkyl or halogen; and salts or N-oxides thereof. 

Another group of preferred compounds are those of formula (IB), which are 
compounds of formula (I) wherein Y, R 1 , R 2 , R 3 , R 4 , R 8 and n are as defined for compounds 
of formula IA; R 9 and R 10 are independently hydrogen, Q. 2 alkyl or halogen, and preferably 
all are hydrogen; and salts or N-oxides thereof. 
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Another group of preferred compounds are those of formula (IC), which are 
compounds of formula (I) wherein Y, R 1 , R 4 , R 8 , R 9 , R 10 and n are as defined for compounds 
of formula (IB) and R 2 and R 3 are independently hydrogen, halogen, Ci. 2 alkyl, Ci- 2 
haloalkyl, Ci_ 2 alkoxy, cyano, or R 2 and R 3 together are =0, or R 2 and R 3 together with the 
atoms to which they are attached form a 4, 5, 6,or 7 membered carbocylic or heterocyclic 
ring; and salts or N-oxides thereof. 

Another group of preferred compounds are those of formula (ID), which are 
compounds of formula (J) wherein Y, R 1 , R 2 , R 3 , R 8 , R 9 , R 10 and n are as defined for 
compounds of formula (IC) and each R 4 is independently halogen, nitro, cyano, Ci-g alkyl, 
C1-6 haloalkyl, Cm cyanoalkyl, C3-7 cycloalkyl(Ci^)alkyl, Cm alkoxy(Ci-6)alkyl, Cm 
alkoxycarbonyl(Ci^)alkyl, Cm alkylcarbonyl(Ci^)alkyl, Ci^ alkylaminocarbonyl(Ci^)alkyl, 
di(Ci^)alkylaminocarbonyl(Ci^)alkyl, phenyl(Ci-6)alkyl (wherein the phenyl group is 
optionally substituted by halogen, nitro, cyano, Cm alkyl, Cm haloalkyl, Cm alkoxy or Cm 
haloalkoxy), heteroaryl(Ci^)alkyl (wherein the heteroaryl group is optionally substituted by 
halogen, nitro, cyano, Cm alkyl, Cm haloalkyl, Cm alkoxy or Cm haloalkoxy), C 2 «6 alkenyl, 
C2-6 haloalkenyl, C2-6 alkynyl, Cm alkoxycarbonyl, Cm alkylcarbonyl, Cm 
alkylaminocarbonyl, di(Ci-6)alkyl-aminocarbonyl, C3.7 cycloalkyl, phenyl (optionally 
substituted by halogen, nitro, cyano, Cm alkyl, Cm haloalkyl, Cm alkoxy or Cm 
haloalkoxy), heteroaryl (optionally substituted by halogen, nitro, cyano, Cm alkyl, C1-6 
haloalkyl, Cm alkoxy or Cm haloalkoxy), Cm alkoxy, Ci-g haloalkoxy, aryloxy (where the 
aryl group is optionally substituted by halogen, nitro, cyano, C1-6 alkyl, Cm haloalkyl, Cm 
alkoxy or Cm haloalkoxy) or heteroaryloxy (where the heteroaryl group is optionally 
substituted by halogen, nitro, cyano, Cm alkyl, Cm haloalkyl, Cm alkoxy or Cm 
haloalkoxy); and salts or N-oxides thereof. 

Another group of preferred compounds are those of formula (IE), which are 
compounds of formula (T) wherein R 2 , R 3 , R 4 , R 8 , R 9 , R 10 and n are as defined for 
compounds of formula (ID) and Y is a single bond or C=0; R 1 is Cm alkyl, Cm haloalkyl, 
C1-6 cyanoalkyl, C3-7 cycloalkyl(Ci^)alkyl, C5-6 cycloalkenyl(Ci^)alkyl, Cm alkoxy(Ci^)- 
alkyl, alkenyloxy(Cj-6)alkyl, C^ alkynyloxy(Ci-6)alkyl, aryloxy(Ci^)alkyl, Cm 
carboxyalkyl, Cm alkylcarbonyl(Ci-6)alkyl, C 2 -6 alkenylcarbonyl(Ci-6)alkyl, C^ 
alkynylcarbonyl(Ci^)alkyl, Cm alkoxycarbonyl(Ci_6)alkyl, C34 alkenyloxycarbonyl(CM)- 
alkyl, C3-6 alkynyl-oxycarbonyl(Ci^)alkyl, aryloxycarbonyl(Ci^)alkyl, Cm alkylthio(Ci. 
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6 )alkyl, Q.6 alkylsulfinyl(C w )alkyl, C w alkylsulfonyl(Ci-6)alkyl, aminocarbonyl(C w )alkyl, 
Ci-6alkylaminocarbonyl(Ci.<j)alkyl, di(Ci^)aIkylaminocarbonyl(Ci^)alkyl, phenyl(Ci^)alkyl 
(wherein the phenyl group is optionally substituted by halogen, nitro, cyano, Ci-6 alkyi, Ci-6 
haloalkyl, C w alkoxy or Ci* haloalkoxy), heteroaryl(Ci^)alkyl (wherein the heteroaryl 
group may be substituted by halogen, nitro, cyano, Ci-6 alkyl, C w haloalkyl, C w alkoxy or 
Ci-6 haloalkoxy), heterocyclyl(Ci^)alkyl (wherein the heterocyclyl group may be substituted 
by halogen, cyano, alkyl, Ci-e haloalkyl, Ci^ alkoxy or Cms haloalkoxy), d-e 
alkoxycarbonyl, C\* alkylcarbonyl, aminocarbonyl, Ci-6 alkylaminocarbonyl, di(Ci-6>- 
alkylaminocarbonyl, phenyl (optionally substituted by halogen, nitro, cyano, alkyl, Cm 
haloalkyl, Ci-g alkoxy or haloalkoxy), heteroaryl (optionally substituted by halogen, 
nitro, cyano, C w alkyl, C w haloalkyl, C w alkoxy or C w haloalkoxy), Cm alkoxy, C w 
haloalkoxy, aryloxy (where the aryl group may be optionally substituted with halogen, nitro, 
cyano, Cm alkyl, C w haloalkyl, Cm alkoxy or Cm haloalkoxy), cyano, Cm alkenyl, C 2 -e 
haloalkenyl, Ci^cyanoalkenyl, arninocarbonyl(C 2 -6)alkenyl, C« alkylaminocarbonyl(CiMS> 
alkenyl, di(Ci^)alkyl-aminocarbonyl(Ci^)alkenyl, phenyl(C 2 ^)alkenyl, (wherein the phenyl 
group is optionally substituted by halo, nitro, cyano, Cm alkyl, Cm haloalkyl, Cm alkoxy or 
Cm haloalkoxy), Cm alkynyl, aminocarbonyl(C 2 ^)alkynyl, alkylaminocarbonyl(Ci^)alkynyl, 
di(Ci^)alkylarmno-carbonyl(Ci^)alkynyl, C3-7 cycloalkyl, C3-7 halocycloalkyl, C3-7 
cyanocycloalkyl, C1-3 alkyl(C3-7)cycloalkyl, C1.3 alkyl(C3- 7 )halocycloalkyl, C5-6 cycloalkenyl, 
formyl, heterocyclyl (optionally substituted by halogen, nitro, cyano, Cm alkyl, Cm 
haloalkyl, Cm alkoxy or Cm haloalkoxy), Cm alkylthio or R 13 R 14 N where R 13 and R 14 are 
independently hydrogen, Cm alkyl, aryl (optionally substituted by halogen, C13 alkyl, nitro, 
cyano, C x . 3 haloalkyl, Cm alkoxy or Cm haloalkoxy) or heteroaryl (optionally substituted by 
halogen or C1-3 alkyl); and salts or N-oxides thereof. 

Another group of preferred compounds are those of formula (IF), which are 
compounds of formula (I) wherein Y, R 1 , R 2 , R 3 , R 4 , R 9 , R 10 and n are as defined for 
compounds of formula (EE) and R 8 is Cmo alkyl optionally substituted by C x * alkoxy, 
halogen or phenyl (itself optionally substituted by halogen, Cm alkyl or Cm alkoxy), Cm 
alkenyl optionally substituted by Cm alkoxy, halogen or phenyl (itself optionally substituted 
by halogen, Cm alkyl or Cm alkoxy) or C 2 -6 alkynyl optionally substituted by Cm alkoxy, 
halogen or phenyl (itself optionally substituted by halogen, Ci^ alkyl or Cm alkoxy); and 
salts or N-oxides thereof. 
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Another preferred group of compounds arethose of formula (IG), which are 
compounds of formula (I) wherein Y is a single bond, C=0 or S(0) q where q is 0, 1 or 2; R 1 
is Ci-8 alkyl, Ci^ haloalkyl, Ci^ cyanoalkyl, C3-7 cycloalkyl(Ci-6)alkyl, C1-6 alkoxy(Ci_ 
6 )alkyl, C3-6 alkenyloxy-(Ci-6)alkyl, C3-6 alkynyloxy(Ci-<>)alkyl, aryloxy(Ci^)alkyl, C1-6 
carboxyalkyl, C1-6 alkylcarbonyl(Ci-6)alkyl, C 2 -6 alkenylcarbonyl(Ci^)alkyl, C2-6 
alkynylcarbonyl(Ci^)alkyl, C1-6 alkoxycarbonyl(Ci_$)alkyl, C3-6 alkenyloxycarbonyl(Ci^> 
alkyl, C3-6 alkynyloxycarbonyl(Ci^)allcyl, aryloxycarbonyl(Ci^)all^l, alkylthio(Ci^)- 
alkyl, C1.6 alkylsulfinyl(Ci^)alkyl, alkylsulfonyl(Ci^)alkyl, aminocarbonyl(Ci^)alkyl, 
C1.6 alkylaminocarbonyl(Ci^)alkyl, di(Ci^)alkylaminocarbonyl(Ci-6)alkyl, phenyl(Ci^)alkyl 
(wherein the phenyl group is optionally substituted by halogen, nitro, cyano, alkyl, Ci_6 
haloalkyl, Ci_6 alkoxy or haloalkoxy), heteroaryl(Ci^)alkyl (wherein the heteroaryl 
group may be substituted by halogen, nitro, cyano, alkyl, C1-6 haloalkyl, alkoxy or 
C1-6 haloalkoxy), heterocyclyl(Ci^)alkyl (wherein the heterocyclyl group may be substituted 
by halogen, cyano, Ci^ alkyl, Ci^ haloalkyl, Ci-* alkoxy or C1-6 haloalkoxy), phenyl 
(optionally substituted by halogen, nitro, cyano, Q-6 alkyl, Ci^ haloalkyl, Ci-* alkoxy or 
haloalkoxy), heteroaryl (optionally substituted by halogen, nitro, cyano, C1-6 alkyl, 
haloalkyl, Ci^ alkoxy or Ci^ haloalkoxy), Ci^ alkoxy, haloalkoxy, C2-6 alkenyl, 
haloalkenyl, C1-6 cyanoalkenyl, C2-6 alkynyl, C3.7 cycloalkyl, formyl, heterocyclyl (optionally 
substituted by halogen, nitro, cyano, C1-6 alkyl, haloalkyl, Q.6 alkoxy or 
haloalkoxy) or Ci^ alkylthio; R 2 and R 3 are independently hydrogen or C1-4 alkyl; each R 4 is 
independentiy halogen, cyano, Ci_io alkyl optionally substituted by Q-6 alkoxy, halogen, 
phenyl (itself optionally substituted by halogen, Q.4 alkyl or Ci_4 alkoxy), C2-6 alkenyl 
optionally substituted by C1-6 alkoxy, halogen, phenyl (itself optionally substituted by 
halogen, Ci^ alkyl or Ci^ alkoxy) or C 2 -6 alkynyl optionally substituted by Q-6 alkoxy, 
halogen, phenyl (itself optionally substituted by halogen, C1-4 alkyl or C1-4 alkoxy); n is 0, 1, 
2, 3 or 4; R 8 is Cmo alkyl optionally substituted by Q-6 alkoxy, halogen or phenyl (itself 
optionally substituted by halogen, C1.4 alkyl or C1-4 alkoxy), C2-6 alkenyl optionally 
substituted by C1-6 alkoxy, halogen or phenyl (itself optionally substituted by halogen, C1.4 
alkyl or C1.4 alkoxy) or C2-6 alkynyl optionally substituted by C1-6 alkoxy, halogen or phenyl 
(itself optionally substituted by halogen, C1.4 alkyl or Q.4 alkoxy); R 9 and R 10 are both 
hydrogen; and salts or N-oxides thereof. 

It is preferred that Y is a single bond, C=0, C=S or S(0) q where q is 0, 1 or 2. 
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Mote preferably Y is a single bond, C=0 or SO2. 
Most preferably Y is a single bond or C=CX 

R 1 is preferably hydrogen, alkyl, Ci^ cyanoalkyl, C w haloalkyl, C3-7 
cycloalkyl(Ci^)alkyl, alkoxy(Ci^)alkyl, heteroaryl(Ci^)alkyl (wherein the heteroaryl 
group may be optionally substituted by halo, nitro, cyano, C1-6 alkyl, Q-6 haloalkyl, C1-6 
alkoxy, Ci* haloalkoxy, C« alkylsulfonyl, alkylsulfinyl, C1-6 alkylthio, 
alkoxycarbonyl, C1-6 alkylcarbonylamino, arylcarbonyl, or two adjacent positions on the 
heteroaryl system may be cyclised to form a 5, 6 or 7 membered carbocyclic or heterocyclic 
ring, itself optionally substituted with halogen), aryl(Ci.6)alkyl (wherein the aryl group may 
be optionally substituted by halo, nitro, cyano, Cm, alkyl, Ci^ haloalkyl, C1-6 alkoxy, 
haloalkoxy, C w alkylsulfonyl, C1-6 alkylsulfinyl, C x * alkylthio, C w alkoxycarbonyl, 
alkylcarbonylamino, arylcarbonyl, or two adjacent positions on the aryl system may be 
cyclised to form a 5, 6 or 7 membered carbocyclic or heterocyclic ring, itself optionally 
substituted with halogen), Q-6 alkylcarbonylamino(Ci^)alkyl, aryl (which may be optionally 
substituted by halo, nitro, cyano, d-6 alkyl, haloalkyl, Cm, alkoxy, C1.6 haloalkoxy, C« 
alkylsulfonyl, Cu> alkylsulfinyl, alkylthio, Ci^ alkoxycarbonyl, C w alkylcarbonylamino, 
arylcarbonyl, or two adjacent positions on the aryl system may be cyclised to form a 5, 6 or 7 
membered carbocyclic or heterocyclic ring, itself optionally substituted with halogen), 
heteroaryl (which may be optionally substituted by halo, nitro, cyano, Q-6 alkyl, Q.6 
haloalkyl, Q-e alkoxy, Q-6 haloalkoxy, Q-6 alkylsulfonyl, Q-6 alkylsulfinyl, Ci_6 alkylthio, 
C1.6 alkoxycarbonyl, Q-6 alkylcarbonylamino, arylcarbonyl, or two adjacent positions on the 
heteroaryl system may be cyclised to form a 5, 6 or 7 membered carbocyclic or heterocyclic 
ring, itself optionally substituted with halogen), Q.6 alkoxy, Q-6 haloalkoxy, phenoxy 
(wherein the phenyl group is optionally substituted by halo, nitro, cyano, Q-6 alkyl, Q.6 
haloalkyl, Q-6 alkoxy or C1-6 haloalkoxy), heteroaryloxy (optionally substituted by halo, 
nitro, cyano, Q.6 alkyl, Q-6 haloalkyl, Q.6 alkoxy or Q.6 haloalkoxy), heterocycyloxy 
(optionally substituted by halo, Q-6 alkyl, C1-6 haloalkyl, Q^ alkoxy or Q.* haloalkoxy), 
cyano, C 2 -6 alkenyl, Q-6 alkynyl, Q-6 cycloalkyl, C5-7 cycloalkenyl, heterocyclyl (optionally 
substituted by halo, nitro, cyano, Q.6 alkyl, Q.6 haloalkyl, Q-6 alkoxy or C1-6 haloalkoxy), 
Q-6 alkylthio, Q.6 haloalkylthio or NR 13 R 14 where R 13 and R 14 are independently hydrogen, 
C 2 -6 alkyl, C 2 -6 haloalkyl, phenyl (which may be optionally substituted by halo, nitro, cyano, 
Q-6 alkyl, C1.6 haloalkyl, Ci_6 alkoxy or Q.6 haloalkoxy, Q.4 alkoxycarbonyl) or heteroaryl 
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(which may be optionally substituted by halo, nitro, cyano, Q-6 alkyl, Q.6 haloalkyl, Q.6 
alkoxy or Q-6 haloalkoxy, Q_4 alkoxycarbonyl). 

More preferably R 1 is hydrogen, Q.6 alkyl, Q^ haloalkyl, Q.6 alkoxy(Ci-6>alkyl, 
heteroaryl(Ci-6)alkyl (wherein the heteroaryl group may be optionally substituted by halo, 
nitro, cyano, Q.6 alkyl, Q.6 haloalkyl, Q.6 alkoxy, Q.6 haloalkoxy, Q.6 alkylsulfonyl, Q.6 
alkylsulfinyl, Q-6 alkylthio, Q.6 alkoxycarbonyl, Q.6 alkylcarbonylamino, arylcarbonyl, or 
two adjacent positions on the heteroaryl system may be cyclised to form a 5, 6 or 7 
membered carbocyclic or heterocyclic ring, itself optionally substituted with halogen), 
phenyl(Ci_6)alkyl (wherein the phenyl group may be optionally substituted by halo, nitro, 
cyano, Q-6 alkyl, Q-6 haloalkyl, Q.6 alkoxy, Q.6 haloalkoxy, Q.$ alkylsulfonyl, Q_6 
alkylsulfinyl, Q-6 alkylthio, Q.6 alkoxycarbonyl, Q-6 alkylcarbonylamino, arylcarbonyl, or 
two adjacent positions on the phenyl ring may be cyclised to form a 5, 6 or 7 membered 
carbocyclic or heterocyclic ring, itself optionally substituted with halogen), Q.6 
alkylcarbonylamino(Ci^)alkyl, phenyl (which may be optionally substituted by halo, nitro, 
cyano, Q.6 alkyl, Q.6 haloalkyl, Q.6 alkoxy, Q.6 haloalkoxy, Q.6 alkylsulfonyl, Q-6 
alkylsulfinyl, Q.6 alkylthio, Q.6 alkoxycarbonyl, Q.6 alkylcarbonylamino, arylcarbonyl, or 
two adjacent positions on the phenyl ring may be cyclised to form a 5, 6 or 7 membered 
carbocyclic or heterocyclic ring, itself optionally substituted with halogen), heteroaryl (which 
may be optionally substituted by halo, nitro, cyano, Q-6 alkyl, Q.6 haloalkyl, Q-6 alkoxy, 
Q-6 haloalkoxy, Q-6 alkylsulfonyl, Q_6 alkylsulfinyl, Q-6 alkylthio, Q-6 alkoxycarbonyl, 
Q-6 alkylcarbonylamino, arylcarbonyl, or two adjacent positions on the heteroaryl system 
may be cyclised to form a 5, 6 or 7 membered carbocyclic or heterocyclic ring, itself 
optionally substituted with halogen), Q-6 alkoxy, Q-6 haloalkoxy, phenoxy (wherein the 
phenyl group is optionally substituted by halo, nitro, cyano, Q-6 alkyl, Q-6 haloalkyl, Q. 6 
alkoxy or Q-6 haloalkoxy), heteroaryloxy (optionally substituted by halo, nitro, cyano, Q.6 
alkyl, Q.6 haloalkyl, Q-6 alkoxy or Q-6 haloalkoxy), heterocycyloxy (optionally substituted 
by halo, Q-6 alkyl, Q_6 haloalkyl, Q-6 alkoxy or Q-6 haloalkoxy), cyano, Q-6 alkenyl, Q^ 
cycloalkyl, C5.7 cycloalkenyl, heterocyclyl (optionally substituted by halo, cyano, Q-6 alkyl, 
Q.6 haloalkyl, Q-6 alkoxy or Q.6 haloalkoxy), Q-6 alkylthio, Q_6 haloalkylthio, NR 13 R 14 
where R 13 and R 14 are independently hydrogen, Q-6 alkyl, Q-6 haloalkyl, phenyl (which may 
be optionally substituted by halo, nitro, cyano, Q-6 alkyl, Q.6 haloalkyl, Q-6 alkoxy or Q^ 
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haloalkoxy, C1-4 alkoxycarbonyl) or heteroaryl (which may be optionally substituted by halo, 
nitro, cyano, C1-6 alkyl, Ci-e haloalkyl, C w alkoxy or Ci-e haloalkoxy, C w alkoxycarbonyl). 

Even more preferably R 1 is C w alkyl, Ci-e haloalkyl, C« alkoxy(Ci^)alkyl, 
heteroaryl(Ci. 3 )alkyl (wherein the heteroaryl group may be optionally substituted by halo, 
nitro, cyano, Ci* alkyl, Ci* haloalkyl, Q-e alkoxy, Cm haloalkoxy, Ci-e alkylsulfonyl, Ci-e 
alkoxycarbonyl, or two adjacent positions on the heteroaryl system may be cyclised to form a 
5, 6 or 7 membered carbocyclic or heterocyclic ring, itself optionally substituted with 
halogen), phenyl(Ci. 3 )alkyl (wherein the phenyl group may be optionally substituted by halo, 
nitro, cyano, Cm; alkyl, Cm haloalkyl, Cm alkoxy, Cm haloalkoxy, Cm alkylsulfonyl, Cm 
alkoxycarbonyl, or two adjacent positions on the phenyl ring may be cyclised to form a 5, 6 
or 7 membered carbocyclic or heterocyclic ring, itself optionally substituted with halogen), 
phenyl (which may be optionally substituted by halo, nitro, cyano, Cm alkyl, Cm haloalkyl, 
Cm alkoxy, Cm haloalkoxy, Cm alkylsulfonyl, Cm alkoxycarbonyl, or two adjacent 
positions on the phenyl ring may be cyclised to form a 5, 6 or 7 membered carbocyclic or 
heterocyclic ring, itself optionally substituted with halogen), heteroaryl (which may be 
optionally substituted by halo, nitro, cyano, Cm alkyl, Cm haloalkyl, C1-6 alkoxy, Cm 
haloalkoxy, C1-6 alkylsulfonyl, C1-6 alkoxycarbonyl, or two adjacent positions on the 
heteroaryl system may be cyclised to form a 5, 6 or 7 membered carbocyclic or heterocyclic 
ring, itself optionally substituted with halogen), Ci. 6 alkoxy, Cm haloalkoxy, C 2 -6 alkenyl, 
heterocyclyl (optionally substituted by halo, cyano, Cm alkyl, Cm haloalkyl, C1-6 alkoxy or 
Ci.6 haloalkoxy), Cm alkylthio, Cm haloalkylthio or NR 13 R W where R 13 and R 14 are 
independently hydrogen, C 2 -6 alkyl or C 2 -6 haloalkyl. 

Yet more preferably R 1 is Cm alkyl, Cm haloalkyl, heteroaryl(Ci.3)alkyl (wherein the 
heteroaryl group may be optionally substituted by halo, cyano, Cm alkyl, Cm haloalkyl) 
where the heteroaryl group is a pyridine, pyrimidine, pyrazine or pyridazine ring, heteroaryl 
(optionally substituted by halo, cyano, Cm alkyl, Cm haloalkyl) where the heteroaryl group 
is a pyridine, pyrimidine, pyrazine or pyridazine ring, Cm alkoxy or heterocyclyl (optionally 
substituted by halo, cyano, Q. 3 alkyl, C1.3 haloalkyl, or C1.3 alkoxy). 

Most preferably R 1 is pyridyl (optionally substituted by halo, C1-3 alkyl or Q.3 
haloalkyl) or Cm alkoxy. 

It is preferred that R 2 and R 3 are independently hydrogen or C1-4 alkyl. 

More preferably R 2 and R 3 are independently hydrogen or methyl. 
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Even more preferably R 2 is hydrogen and R 3 is hydrogen or methyl; 
Most preferably R 2 and R 3 are both hydrogen. 

Preferably each R 4 is independently halogen, cyano, Ci^ alkyl, Ci_g haloalkyl, Ci^ 
cyanoalkyl, Ci_6 alkoxy(C w )alkyl, C3-7 cycloalkyl(Ci^)alkyl, Cs-e cycloalkenyl(Ci-6)alkyl, 
C3-6 alkenyloxy(Ci-6)alkyl, alkynyloxy(C w )alkyl, aryloxy(Ci_6)alkyl, caiboxyalkyl, 
Ci^ alkylcarbonyl(Ci-6)alkyl, C 2 -6 alkenylcaibonyl(Ci^)alkyl, C 2 * alkynylcarbonyl(Ci^)- 
alkyl, Cj-6 alkoxycarbonyl(Ci-6)alkyl, C3-6 alkenyloxycarbonyl(Ci^)alkyl, 
alkynyloxycarbonyl(Ci^)alkyl, aryloxycarbonyl(Ci^)alkyl, Ci* alkylthio(Ci^)alkyl, 
alkylsulfinyl(Ci^)alkyl, d-6 alkylsulfonyl(Ci^)alkyl, aminocarbonyl(Ci-6)alkyl, C1-6 
alkylaminocarbonyl(Ci^)alkyl, di(Ci^)alkylaminocarbonyl(Ci^)alkyl, phenyl(Ci^)alkyl 
(wherein the phenyl group is optionally substituted by halo, nitro, cyano, Ci^ alkyl, Ci^ 
haloalkyl, alkoxy or haloalkoxy), heteroaryl(Ci-4)alkyl (wherein the heteroaryl 
group is optionally substituted by halo, nitro, cyano, Q-6 alkyl, Ci_6 haloalkyl, Ci- 6 alkoxy or 
C1-6 haloalkoxy), heterocyclyl(Ci^t)alkyl (wherein the heterocyclyl group is optionally 
substituted by halo, nitro, cyano, alkyl, Ci^ haloalkyl, C1-6 alkoxy or C\s haloalkoxy), 
C2-6 alkenyl, aminocarbonyl(C2-6)alkenyl, Ci^all^laminocarbonyl(Ci^)aIkenyl, 
di(Ci-6)alkylaminocarbonyl(Ci-6)alkenyl, phenyl(C2^)alkenyl, (wherein the phenyl group is 
optionally substituted by halo, nitro, cyano, C\-e alkyl, haloalkyl, alkoxy or C1.6 
haloalkoxy), C2-6 alkynyl, trimethylsilyl(C 2 ^)alkynyl, aminocarbonyl(C2^)alkynyl, 
alkylaminocarbonyl(Ci-6)alkynyl, di(Ci^)alkylaminocarbonyl(Ci^)alkynyl, Q-6 
alkoxycarbonyl, C 3 . 7 cycloalkyl, C3.7 halocycloalkyl, C3.7 cyanocycloalkyl, C1.3 alkyl(C 3 . 7 >- 
cycloalkyl, C1.3 alkyl(C 3 . 7 )halocycloalkyl,phenyl (optionally substituted by halo, nitro, cyano, 
C1-6 alkyl, C1-6 haloalkyl, C1-6 alkoxy or haloalkoxy), heteroaryl (optionally substituted 
by halo, nitro, cyano, Ci^ alkyl, Ci^ haloalkyl, Ci^ alkoxy or Ci^ haloalkoxy), heterocyclyl 
(wherein the heterocyclyl group is optionally substituted by halo, nitro, cyano, Q-6 alkyl, C1-6 
haloalkyl, alkoxy or Ci^ haloalkoxy), or 2 adjacent groups R 4 together with the carbon 
atoms to which they are attached form a 4, 5, 6,or 7 membered carbocylic or heterocyclic ring 
which may be optionally substituted by halogen, Ci_g alkoxy, C1-6 haloalkoxy, phenoxy 
(optionally substituted by halo, nitro, cyano, alkyl, haloalkyl, d-6 alkoxy or C1-6 
haloalkoxy), heteroaryloxy (optionally substituted by halo, nitro, cyano, C1-6 alkyl, Ci^ 
haloalkyl, d-6 alkoxy or d-6 haloalkoxy), d-8 alkylthio or R 1 ^ 2 ^ where R 19 and R 20 are, 
independently, hydrogen, d-s alkyl, C3.7 cycloalkyl, C3-6 alkenyl, C3-6 alkynyl, d-6 haloalkyl, 
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Ci.6 alkoxycarbonyl or R 19 and R 20 together with the N atom to which they are attached form 
a five, six or seven-membered heterocyclic ring which may contain one or two further 
heteroatoms selected from O, N or S and which may be optionally substituted by one or two 
Cm alkyl groups; n is 0, 1, 2, 3 or 4. 

More preferably each R 4 is independentiy halogen, cyano, Cm alkyl, Cm haloalkyl, 
Cm cyanoalkyl, Cm alkoxy(C w )alkyl, C M alkynyl, trimethylsilyl(C 2 -6)alkynyl, C w 
alkoxycarbonyl, C3.7 cycloalkyl, C1-3 alkyl (C3.7) cycloalkyl, phenyl (optionally substituted by 
halo, nitro, cyano, C w alkyl, d-« haloalkyl, Cm alkoxy or Cm haloalkoxy), heterocyclyl 
(optionally substituted by halo, nitro, cyano, Cm alkyl, Cm haloalkyl, Cm alkoxy or Cm 
haloalkoxy), Cm alkoxy, Cm haloalkoxy, phenoxy (optionally substituted by halo, nitro, 
cyano, C1-3 alkyl, d-3 haloalkyl, d- 3 alkoxy or d-3 haloalkoxy), heteroaryloxy (optionally 
substituted by halo, nitro, cyano, d- 3 alkyl, d- 3 haloalkyl, C1-3 alkoxy or C1.3 haloalkoxy), 
di(Ci. 8 )alkylamino, or 2 adjacent groups R 4 together with the carbon atoms to which they are 
attached form a 4, 5, 6,or 7 membered carbocylic or heterocyclic ring which may be 
optionally substituted by halogen; n is 0, 1, 2, 3 or 4- 

Even more preferably each R 4 is independently halogen, cyano, Cm alkyl, Cm 
haloalkyl, Cm cyanoalkyl. Cm alkoxy(CM)alkyl, C 2 -6 alkynyl, heterocyclyl (optionally 
substituted by Cm alkyl), Cm alkoxy, Cm haloalkoxy, phenoxy (optionally substituted by 
halo, cyano, d-3 alkyl or d_ 3 haloalkyl), heteroaryloxy (optionally substituted by halo, 
cyano, C1.3 alkyl or Cm haloalkyl), di(d-8)alkylamino or 2 adjacent groups R 4 together with 
the carbon atoms to which they are attached form a 4, 5, 6,or 7 membered carbocylic or 
heterocyclic ring which may be optionally substituted by halogen; n is 0, 1, 2, 3 or 4; 

Yet more preferably each R 4 is independently fluoro, chloro, bromo, cyano, Cm 
alkyl, Cm haloalkyl, Cm cyanoalkyl or Cm alkoxy(d. 3 )alkyl; n is 0, 1 or 2; 

Most preferably each R 4 is independently fluoro, chloro, bromo, Cm alkyl or Cm 
haloalkyl; n is 1 or 2. 

Preferably R 8 is C M0 alkyl, C H o haloalkyl, aryl(CM)alkyl (wherein the aryl group is 
optionally substituted by halo, nitro, cyano, Cm alkyl, Cm haloalkyl, Cm alkoxy or Cm 
haloalkoxy), heteroaryl(d-6)alkyl (wherein the heteroaryl group is optionally substituted by 
halo, nitro, cyano, d-6 alkyl, Cm haloalkyl, Cm alkoxy or Cm haloalkoxy), arylcarbonyl- 
(d-6)alkyl (wherein the aryl group may be optionally substituted by halo, nitro, cyano, Cm 
alkyl, Cm haloalkyl, Cm alkoxy or Cm haloalkoxy and the alkyl group may be optionally 
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substituted by aryl), C2-8 alkenyl, C2-8 haloalkenyl, aryl(Ci^)alkenyl (wherein the aryl group 
is optionally substituted by halo, nitro, cyano, C1-6 alkyl, haloalkyl, Ci^ alkoxy, Ci^ 
alkoxycarbonyl, Q-6 haloalkoxy, or two adjacent substituents can cyclise to form a 5, 6 or 7 
memberedcarbocyclic or heterocyclic ring), C2-6 alkynyl, phenyl(Ci-6)alkynyl (wherein the 
phenyl group is optionally substituted by halo, nitro, cyano, alkyl, C1.4 haloalkyl, C1-4 
alkoxy, C1-4 alkoxycarbonyl or C1-4 haloalkoxy), C3.7 cycloalkyl, Ci^ alkoxycarbonyl, Ci^ 
alkylcarbonyl, haloalkylcarbonyl or aryl(Ci-6)alkenylcarbonyl (wherein the aryl group 
may be optionally substituted by halo, nitro, cyano, C1-4 alkyl, C1.4 haloalkyl, Ci^ alkoxy, 
Cm alkoxycarbonyl or Cj^ haloalkoxy). 

R 8 is more preferably C1-6 alkyl, Q-6 haloalkyl, aryl(Ci^)alkyl (wherein the aryl 
group is optionally substituted by halo, nitro, cyano, C1-3 alkyl, C1-3 haloalkyl, Q-3 alkoxy or 
C1-3 haloalkoxy), C2-6 alkenyl, aryl(Ci_6)alkenyl (wherein the aryl group is optionally 
substituted by halo, nitro, cyano, Q.4 alkyl, C1.4 haloalkyl, C1-4 alkoxy, C1-4 alkoxycarbonyl 
or haloalkoxy), C2-6 alkynyl, phenyl(Ci«6)alkynyl (wherein the phenyl group is optionally 
substituted by halo, nitro, cyano, C1-4 alkyl, C1-4 haloalkyl, C1-4 alkoxy, C1-4 alkoxycarbonyl 
or C1-4 haloalkoxy). 

Even more preferably R 8 is phenyl(Ci^)alkyl (wherein the phenyl group is optionally 
substituted by halo, cyano, Q-6 alkyl or haloalkyl), phenyl(Ci^)alkenyl (wherein the 
phenyl group is optionally substituted by halo, nitro, cyano, Q_3 alkyl, C1.3 haloalkyl, C1-3 
alkoxy, C1-3 alkoxycarbonyl or C1.3 haloalkoxy) or phenyl(Ci^)alkynyl (wherein the phenyl 
group is optionally substituted by halo, nitro, cyano, C1-3 alkyl, C1.3 haloalkyl, C1.3 alkoxy, 
C1.3 alkoxycarbonyl or C1-3 haloalkoxy); R 9 and R 10 are both hydrogen; or salts or N-oxides 
thereof. 

Yet more preferably R 8 is phenyl(Ci^)alkenyl (wherein the phenyl group is optionally 
substituted by halo, nitro, cyano, Q.3 alkyl, C1.3 haloalkyl, C1.3 alkoxy, Q.3 alkoxycarbonyl 
or C1-3 haloalkoxy) or phenyl(Ci^)alkynyl (wherein the phenyl group is optionally substituted 
by halo, nitro, cyano, Q.3 alkyl, C1.3 haloalkyl, C1.3 alkoxy, C1.3 alkoxycarbonyl or C1.3 
haloalkoxy). 

Most preferably R 8 is phenyl(Ci^)alkenyl (wherein the phenyl group is optionally 
substituted by halo, nitro, cyano, C1-3 alkyl, Q.3 haloalkyl, C1.3 alkoxy or C1-3 haloalkoxy). 
It is preferred that R 9 and R 10 are both hydrogen. 
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Certain compounds of formula (I) are novel and as such form a further aspect of the 
invention. For example there are provided novel compounds of formula (IN) 




which are compounds of formula I wherein wherein Y, R 1 , R 2 , R 3 , R 4 , R 9 , R 10 and n are as 
defined for compounds of formula (T) and R 8 is d-io alkyl, Clio haloalkyl, aryl(Ci^)alkyl 
(wherein the aryl group is optionally substituted by halo, nitro, cyano, Cm alkyl, Cm 
haloalkyl, Cm alkoxy or Cm haloalkoxy), heteroaryl(Ci^)alkyl (wherein the heteroaryl 
group is optionally substituted by halo, nitro, cyano, Cm alkyl, Cm haloalkyl, Ci-6 alkoxy or 
C M haloalkoxy), arylcarbonyl(Cw)alkyl (wherein the aryl group may be optionally 
substituted by halo, nitro, cyano, Cm alkyl, Cm haloalkyl, Cm alkoxy or Cm haloalkoxy and 
the alkyl group may be optionally substituted by aryl), C2-8 alkenyl, C2-8 haloalkenyl, aryl- 
(Ci^)alkenyl (wherein the aryl group is optionally substituted by halo, nitro, cyano, Cm 
alkyl, Cm haloalkyl, Cm alkoxy, Cm alkoxycarbonyl, Cm haloalkoxy, or two adjacent 
substituents can cyclise to form a 5, 6 or 7 memberedcarbocyclic or heterocyclic ring), C2-6 
alkynyl, phenyl(Ci^)alkynyl (wherein the phenyl group is optionally substituted by halo, 
nitro, cyano, Cm alkyl, Cm haloalkyl, Cm alkoxy, Cm alkoxycarbonyl or C1-4 haloalkoxy), 
C3.7 cycloalkyl, Cm alkoxycarbonyl, Cm alkylcarbonyl, Cm haloalkylcarbonyl or aryl(Ci^> 
alkenylcarbonyl (wherein the aryl group may be optionally substituted by halo, nitro, cyano, 
Cm alkyl, Cm haloalkyl, Cm alkoxy, Cm alkoxycarbonyl or Cm haloalkoxy); preferably R 8 
is Cm alkyl, Cm haloalkyl, aryl(Ci^)alkyl (wherein the aryl group is optionally substituted 
by halo, nitro, cyano, C1-3 alkyl, C1.3 haloalkyl, C1-3 alkoxy or C1-3 haloalkoxy), C 2 -6 alkenyl, 
aryl(Ci-6)alkenyl (wherein the aryl group is optionally substituted by halo, nitro, cyano, Cm 
alkyl, C w haloalkyl, C w alkoxy, C1-4 alkoxycarbonyl or Cm haloalkoxy), Qm alkynyl, 
phenyl(Ci-6)alkynyl (wherein the phenyl group is optionally substituted by halo, nitro, cyano, 
Cm alkyl, Cm haloalkyl, Cm alkoxy, Cm alkoxycarbonyl or Cm haloalkoxy); more 
preferably R 8 is phenyl(CM)alkyl (wherein the phenyl group is optionally substituted by halo, 
cyano, Cm alkyl or Cm haloalkyl), phenyl(CM)alkenyl (wherein the phenyl group is 
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optionally substituted by halo, nitro, cyano, C1-3 alkyl, C1-3 haloalkyl, Ci_ 3 alkoxy, C1-3 
alkoxycaibonyl or C1-3 haloalkoxy) or phenyl(Ci-6)alkynyl (wherein the phenyl group is 
optionally substituted by halo, nitro, cyano, C1.3 alkyl, C1.3 haloalkyl, C1.3 alkoxy, Q.3 
alkoxycarbonyl or C1.3 haloalkoxy); R 9 and R 10 are both hydrogen; or salts or N-oxides 
thereof,; yet more preferably R 8 is phenyl(Ci^)alkenyl (wherein the phenyl group is 
optionally substituted by halo, nitro, cyano, C U3 alkyl, C1.3 haloalkyl, Ci_ 3 alkoxy, C1.3 
alkoxycarbonyl or Q.3 haloalkoxy) or phenyl(Ci^)alkynyl (wherein the phenyl group is 
optionally substituted by halo, nitro, cyano, Q.3 alkyl, Q.3 haloalkyl, Q. 3 alkoxy, Q. 3 
alkoxycarbonyl or Q.3 haloalkoxy); and most preferably R 8 is phenyl(Ci^)alkenyl (wherein 
the phenyl group is optionally substituted by halo, nitro, cyano, Q. 3 alkyl, Q. 3 haloalkyl, Q. 3 
alkoxy or Q. 3 haloalkoxy). 

The compounds in Tables I to XXIX below illustrate the compounds of the invention- 
Table I provides 300 compounds of formula la 




wherein the values of R 8 , R 4 *, R 4b , R 4 * and R 4 * are given in Table 1 

Table 1 



Compound 


R* 


R 4 

a 


R 4b 


R 4c 


R* 1 


1-1 


Cinnamyl 


H 


H 


H 


H 


1-2 


4-chlorocinnamyl 


H 


H 


H 


H 


1-3 


4-fluorocinnamyl 


H 


H 


H 


H 


1-4 


4-nitrocinnamyl 


H 


H 


H 


H 


1-5 


4-methoxycinnamyl 


H 


H 


H 


H 


1-6 


4-methylcinnamyl 


H 


H 


H 


H 


1-7 


4-trifluoromethylcinnamyl 


H 


H 


H 


H 


1-8 


4-cyanocinnamyl 


H 


H 


H 


H 
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1-9 


2,4-dichlorocinnamyl 


H 


H 


H 


H 


1-10 


2,4-difluorocinnamyl 


H 


H 


H 


H 


Ml 


cinnamyl 


CI 


H 


H 


H 


1-12 


4-chlorocinnamyl 


Cl 


H 


H 


H 


1-13 


4-fluorocirmamyl 


CI 


H 


H 


H 


1-14 


4-nitrocinnamyl 


CI 


H 


H 


H 


1-15 


4-methoxycinnamyl 


CI 


H 


H 


H 


1-16 


4-methylcinnamyl 


CI 


H 


H i 


H 


1-17 


4-trifluoromethylcinnamyl 


CI 


H 


H 


H 


1-18 


4-cyanocinnamyl 


CI 


H 


H 


H 


1-19 


2,4-dichlorocinnamyl 


CI 


H 


H 


H 


1-20 


2,4-difluorocinnamyl 


CI 


H 


H 


H 


1-21 


cinnamyl 


H 


CI 


H 


H 


1-22 


4-chlorocinnamyl 


H 


CI 


H 


H 


1-23 


4-fluorocinnamyl | 


H 


a 


H 


H 


1-24 


4-nitrocinnamyl 


H 


CI 


H 


H 


1-25 


4-methoxycinnamyl 


H 


a 


H 


H 


1-26 


4-methylcinnamyl 


H 


CI 


H 


H 


1-27 


4-trifluoromethylcinnamyl 


H 


CI 


H 


H 


1-28 


4-cyanocinnamyl 


H 


CI 


H 


H 


1-29 


2,4-dichlorocinnamyl 


H 


a 


H 


H 


1-30 


2,4-difluorocinnamyl 


H 


CI 


H 


H 


1-31 


cinnamyl 


H 


H 


CI 


H 


1-32 


4-chlorocinnamyl 


H 


H 


CI 


H 


1-33 


4-fluorocinnamyl 


H 


H 


CI 


i H 


1-34 


4-nitrocinnamyl 


H 


H 


CI 


H 


1-35 


4-methoxycinnamyl 


H 


H 




■pr 


1-36 


4-methylcinnamyl 


H 


H 


ci 


H 


1-37 


4-trifluoromethylcinnamyl 


H 


H 


Cl 


H 


1-38 


4-cyanocinnamyl 


H 


H 


Cl 


H 


1-39 


2,4-dichlorocinnamyl 


H 


H 


Cl 


H 
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1-40 


2,4-difluorocinnamyl 


H 


H 


a 


H 


1-41 


cinnamyl 


H 


H 


H 


CI 


142 


4-chlorocinnamyl 


H 


H 


H 


ci 


143 


4-fluorocinnamyl 


H 


H 


H 


a 


144 


4-nitrocinnamyl 


H 


H 


H 


CI 


145 


4-methoxycinnamyl 


H 


H 


H 


ci 


146 


4-methylcinnamyl 


H 


H 


H 


Cl 


147 


4-trifluoromethylciimamyl 


H 


H 


H 


Cl 


148 


4-cyanocinnamyl 


H 


H 


H 


Cl 


149 


2,4-dichlorocinnamyl 


H 


H 


H 


Cl 


1-50 


2,4-difluorocinnamyl 


H 


H 


H 


Cl 


1-51 


cinnamyl 


F 


H 


H 


H 


1-52 


4-chlorocinnamyl 


F 


H 


H 


H 


1-53 


4-fluorocinnamyl 


F 


H 


H 


H 


1-54 


4-nitrocinnamyl 


F 


H 


H 


H 


1-55 


4-methoxycinnamyl 


F 


H 


H 


H 


1-56 


4-methylcinnamyl 


F 


H 


H 


H 


1-57 


4-trifluoromethylcinnamyl 


F 


H 


H 


H 


1-58 


4-cyanocinnamyl 


F 


H 


H 


H j 


1-59 


2,4-dichlorocinnamyl 


F 


H 


H 


H 


1-60 


2,4-difluorocinnamyl 


F 


H 


H 


H 


1-61 


cinnamyl 


H 


F 


H 


H 


1-62 


4-chlorocinnamyl 


H 


F 


H 


H 


1-63 


4-fluorocinnamyl 


H 


F 


H 


H 


1-64 


4-nitrocinnamyl 


H 


F 


H 


H 


1-65 


4-methoxycinnamyl 


H 


F 


H 


H 


1-66 


4-methylcinnamyl 


H 


F 


H 


H 


1-67 


4-trifluoromethylcinnamyl 


H 


F 


H 


H 


1-68 


4-cyanocinnamyl 


H 


F 


H 


H 


1-69 


2,4-dichlorocinnamyl 


H 


F 


H 


H 


1-70 


2,4-difluorocinnamyl 


H 


F 


H 


H 
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1-71 


cinnamyl 


H 


H 


F [ 


H 


1-72 


4-chlorocinnamyl 


H 


H 


F 


H 


1-73 


4-fluorocinnamyl 


H 


H 


F 


H 


1-74 


4-nitrocinnamyl 


H 


H 


F 


H 


1-75 


4-methoxycinnamyl 


H 


H 


F 


H 


1-76 


4-methylcinnamyl 


H 


H 


F 


H 


1-77 


4-trifluoromethylciimamyl 


H 


H 


F 


H 


1-78 


4-cyanocinnamyl 


H 


H 


F 


H 


1-79 


2,4-dichlorocinnamyl 


H 


H 


F 


H 


1-80 


2,4-difluorociimamyl 


H 


H 


F 


H ! 


1-81 


cinnamyl 


H 


H 


H 


F 


1-82 


4-chlorocinnamyl 


H 


H 


H 


F 


1-83 


4-fluorocinnamyl 


H 


H 


H 


F 


1-84 


4-nitrocinnamyl 


H 


H j 


H 


F 


1-85 


4-methoxycinnamyl 


H 


H 


H 


F 


1-86 


4-methylcinnamyl 


H 


H 


H 


F 


1-87 ! 


4-trifluoromethylcinnamyl 


H 


H 


H 


F 


1-88 ! 


4-cyanocinnamyl 


H 


H 


H 


F 


1-89 


2,4-dichlorocinnamyl 


H 


H 


H 


F 


1-90 


2,4-difluorocinnamyl 


H 


H 


H 


F 


1-91 


cinnamyl 


Br 


H 


H 


H 


1-92 


4-chlorocinnamyl 


Br 


H 


H 


H 


1-93 


4-fluorocinnamyl 


Br 


H 


H 


H 


1-94 


4-nitrocinnamyl 


Br 


H 


H 


H 


1-95 


4-methoxycinnamyl 


Br 


H 


H 


H 


1-96 


4-methylcinnamyl 


Br 


H 


H 


H 


1-97 


4-trifluoromethylcinnamyl 


Br 


H 


H 


H 


1-98 


4-cyanocinnamyl 


Br 


H 


H 


H 


1-99 


2,4-dichlorocinnamyl 


Br 


H 


H 


H 


1-100 


2,4-difluorocinnamyl 


Br 


H 


H 


H | 


1-101 


cinnamyl 


H 


Br 


H 


H 
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1-102 


4-chlorocinnamyl 


H 


Br 


H 


H 


1-103 


4-fluorocinnamyl 


H 


Br 


H 


H 


1-104 


4-nitrocinnamyl 


H 


Br 


H 


H 


1-105 


4-methoxycinnamyl 


H 


Br 


H 


H 


1-106 


4-methylcinnamyl 


H 


Br 


H 


H 


1-107 


4-trifluoromethylcinnamyl 


H 


Br 


H 


H 


1-108 


4-cyanocinnamyl 


H 


Br 


H 


H 


1-109 


2,4-dichlorocinnamyl 


H 


Br 


H 


H 


1-110 


2,4-difluorocinnamyl 


H 


Br 


H 


H 


1-111 


cinnamyl 


H 


H 


Br 


H 


1-112 


4-chlorocinnamyl 


H 


H 


Br 


H 


1-113 


4-fluorocinnamyl 


H 


H 


Br 


H 


1-114 


4-nitrocinnamyl . 


H 


H 


Br 


H 


1-115 


4-methoxycinnamyl 


H 


H 


Br 


H 


1-116 


4-methylcinnamyl 


H 


H 


Br 


H 


M17 


4-trifluoromethylcinnamyl 


H 


H 


Br 


H 


1-118 


4-cyanocinnamyl 


H 


H 


Br 


H 


1-119 


2,4-dichlorocinnamyl 


H 


H 


Br 


H 


1-120 


2,4-difluorocinnamyl 


H 


H 


Br 


H 


1-121 


cinnamyl 


H 


H 


H 


Br 


1-122 


4-chlorocinnamyl 


H 


H 


H 


Br 


1-123 


4-fluorocinnamyl 


H 


H 


H 


Br 


1-124 


4-nitrocinnamyl 


H 


H 


H 


Br 


1-125 


4-methoxycinnamyl 


H 


H 


H 


Br 


1-126 


4-methylcinnamyl 


H 


H 


H 


Br 


1-127 


4-trifluoromethylcinnamyl 


H 


H 


H 


Br 


1-128 


4-cyanocinnamyl 


H 


H 


H 


Br 


1-129 


2,4-dichlorocinnamyl 


H 


H 


H 


Br 


1-130 


2,4-difluorocinnamyl 


H 


H 


H 


Br 


1-131 


cinnamyl 


H 


CI 


H 


CI 


1-132 


4-chlorocinnamyl 


H 


CI 


H 


CI 
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1-133 


4-fluorocinnamyl 


H 


Cl 


H 


Cl 


1-134 


4-nitrocinnamyl 


H 


a 


H 


Cl 


1-135 


4-methoxycinnamyl 


H 


a 


H 


Cl 


1-136 


4-methylcinnamyl 


H 


Cl 


H 


Cl 


1-137 


4-trifluoromethylcinnamyl 


H 


a 


H 


Cl 


1-138 


4-cyanocinnamyl 


H 


Cl 


H , 


Cl 


1-139 


2,4-dicMorocinnamyl 


H 


Cl 


H 


Cl 


1-140 


2,4-difluorocinnamyl 


H 


ci 


H 


Cl 


1-141 


cinnamyl 


H 


F 


H 


F 


1-142 


4-chlorocinnamyl 


H 


F 


H 


F 


1-143 


4-fluorocinnamyl 


H 


F 


H 


F 


1-144 


4-nitrocinnamyl 


H 


F 


H 


F 


1-145 


4-methoxycinnamyl 


H 


F 


H 


F 


1-146 


4-methylcinnamyl 


H 


F 


H 


F 


1-147 


4-trifluoromethylcinnamyl 


H 


F 


H 


F 


1-148 


4-cyanocinnamyl 


H 


F 


H 


F 


1-149 


2,4-dichlorocinnamyl 


H 


F 


H 


F 


1-150 


2,4-difluorocinnamyl 


H 


F 


H 


F 


1-151 


cinnamyl 


CI 


F 


H 


H 


1-152 


4-chlorocinnamyl 


CI 


F 


H 


H 


1-153 


4-fluorocinnamyl 


CI 


F 


H 


H 


1-154 


4-nitrocinnamyl 


CI 


F 


H 


H 


1-155 


4-methoxycinnamyl 


CI 


F 


H 


H 


1-156 


4-methylcinnamyl 


CI 


F 


H 


H 


1-157 


4-trifluoromethylcinnamyl 


a 


F 


H 


H 


1-158 


4-cyanocinnamyl 


Cl 


F 


H 


H 


1-159 


2,4-dichlorocinnamyl 


Cl 


F 


H 


H 


1-160 


2,4-difluorocinnamyl 


Cl 


F 


H 


H 


1-161 


cinnamyl 


H 


F 


Cl 


H 


1-162 


4-chlorocinnamyl 


H 


F 


Cl 


H 


1-163 


4-fluorocinnamyl 


H 


F 


Cl 


H 
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1-164 


4-nitrocirmamyl 


H 


F 


CI 


H 


1-165 


4-methoxycinnamyl 


H 


F 


a 


H ! 


1-166 


4-methylcinnamyl 


H 


F 


CI 


H 


1-167 


4-trifluoromethylcinnamyl 


H 


F 


a 


H ! 


1-168 


4-cyanocinnamyl 


H 


F 


Cl 


H 


1-169 


2,4-dichlorocinnamyl 


H 


F 


CI 


H 


1-170 


2,4-difluorocinnamyl 


H 


F 


Cl 


H 


1-171 


cinnamyl 


H 


CI 


Cl 


H 


1-172 


4-chlorocinnamyl 


H 


CI 


a 


H 


1-173 


4-fluorocinnamyl 


H 


CI 


a 


H 


1-174 


4-nitrocinnamyl 


H 


CI 


Cl 


H 


1-175 


4-methoxycinnamyl 


H 


CI 


Cl 


H 


1-176 


4-methylcinnamyl 


H 


CI 


a 


H 


1-177 


4-trifluoromethylcinnamyl 


H 


CI 


Cl 


H 


1-178 


4-cyanocinnamyl 


H 


CI 


Cl 


H 


1-179 


2,4-dichlorocinnamyl 


H 


CI 


Cl 


H 


1-180 


2,4-difluorocinnamyl 


H 


CI 


a 


H 


1-181 


cinnamyl 


H 


I 


H 


H 


1-182 


4-chlorocinnamyl 


H 


I 


H 


H 


1-183 


4-fluorocinnamyl 


H 


I 


H 


H 


1-184 


4-nitrocinnamyl 


H 


I 


H 


H 


1-185 


4-methoxycinnamyl 


H 


I 


H 


H 


1-186 


4-methylcinnamyl 


H 


I 


H 


H 


1-187 


4-trifluoromethylcinnamyl 


H 


I 


H 


H 


1-188 


4-cyanocinnamyl 


H 


I 


H 


H 


1 1-189 


2,4-dichlorocinnamyl 


H 


I 


H 


H 


1-190 


2,4-difluorocinnamyl 


H 




H 


H 


1-191 


cinnamyl 


H 


OMe 


H 


H 


1-192 


4-chlorocinnamyl 


H 


OMe 


H 


H 


1-193 


4-fluorocinnamyl 


H 


OMe 


H 


H 


1-194 


4-nitrocinnamyl 


H 


OMe 


H 


H 
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1-195 


4-methoxycinnamyl 


H 


OMe 


H 


H 


1-196 


4-methylcinnamyl 


H 


OMe 


H 


H 


1-197 


4-trifluoromethylcinnamyl 


H 


OMe 


H 


H 


1-198 


4-cyanocinnamyl 


H 


OMe 


H 


H 


1-199 


2,4-dichlorocinnamyl 


H 


OMe 


H 


H 


1-200 


2,4-difluorocinnamyl 


H 


OMe 


H 


H 


1-201 


cinnamyl 


H 


Me 


H 


H 


1-202 


4-chlorocinnamyl 


H 


Me 


H 


H 


1-203 


4-fluorocinnamyl 


H 


Me 


H 


H 


1-204 


4-nitrocinnamyl 


H 


Me 


H 


H 


1-205 


4-methoxycinnamyl 


H 


Me 


H 


H 


1-206 


4-methylcinnamyl 


H 


Me 


H 


H 


1-207 


4-trifluoromethylcinnamyl 


H 


Me 


H 


H 


1-208 


4-cyanocinnamyl 


H 


Me 


H 


H 


1-209 


2,4-dichlorocinnamyl 


H 


Me ! 


H 


H 


1-210 


2,4-difluorocinnamyl 


H 


Me 


H 


H 


1-211 


cinnamyl 


H 


CN 


H 


H 


1-212 


4-chlorocinnamyl 


H 


CN 


H 


H 


1-213 


4-fluorocinnamyl 


H 


CN 


H 


H 


1-214 


4-nitrocinnamyl 


H 


CN 


H 


H 


1-215 


4-methoxycinnamyl 


H 


CN 


H 


H 


1-216 


4-methylcinnamyl 


H 


CN 


H 


H 


1-217 


4-trifluoromethylcinnamyl 


H 


CN 


H 


H 


1-218 


4-cyanocinnamyl 


H 


CN 


H 


H 


1-219 


2,4-dichlorocinnamyl 


H 


CN 


H 


H 


1-220 


2,4-difluorocinnamyl 


H 


CN 


H 


H 


1-221 


cinnamyl 


H 


CCH 


H 


H 


1-222 


4-chlorocinnamyl 


H 


CCH 


H 


H 


1-223 


4-fluorocinnamyl 


H 


CCH 


H 


H 


1-224 


4-nitrocinnamyl 


H 


CCH 


H 


H 


1-225 


4-methoxycinnamyl 


H 


CCH 


H 


H 
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-27- 



1-226 


4-methylcinnamyl 


H 


CCH 


H 


H 


1-227 


4-trifluoromethylcinnamyl 


H 


CCH 


H 


H 


1-228 


4-cyanocinnamyl 


H 


CCH 


H 


H 


1-229 


2,4-dichlorocinnamyl 


H 


CCH 


H 


H 


1-230 


2,4-difluorocinnamyl 


H 


CCH 


H 


H 


1-231 


cinnamyl 


H 


COOMe 


H 


H 


1-232 


4-chlorocinnamyl 


H 


COOMe 


H 


H 


1-233 


4-fluorocinnamyl 


H 


COOMe 


H 


H 


1-234 


4-nitrocinnamyl 


H 


COOMe 


H 


H 


1-235 


4-methoxycinnamyl 


H 


COOMe 


H 


H 


1-236 


4-methylcinnamyl 


H 


COOMe 


H 


H 


1-237 


4-trifluoromethylcinnamyl 


H 


COOMe 


H 


H 


1-238 


4-cyanocinnamyl 


H 


COOMe 


H 


H 


1-239 


2,4-dichlorocinnamyl 


H 


COOMe 


H 


H 


1-240 


2,4-difluorocinnamyl 


H 


COOMe 


H 


H 


1-241 


cinnamyl 


H 


Me 


CI 


H 


1-242 ! 


4-chlorocinnamyl 


H 


Me 


CI 


H 


1-243 


4-fluorocinnamyl 


H 


Me 


CI 


H 


1-244 


4-nitrocinnamyl 


H 


Me 


CI 


H 


1-245 


4-methoxycinnamyl 


H 


Me 


ci 


H 


1-246 


4-methylcinnamyl 


H 


Me 


Cl 


H 


1-247 


4-trifluoromethylcinnamyl 


H 


Me 


CI 


H 


1-248 


4-cyanocinnamyl 


H 


Me 


Cl 


H 


1-249 


2,4-dichlorocinnamyl 


H 


Me 


Cl 


H 


1250 


2,4difluorocinnamyl 


H 


Me 


Cl 


H 


1-251 


cinnamyl 


CI 


Me 


H 


H 


1-252 


4-chlorocinnamyl 


CI 


Me 


H 


H 


1-253 


4-fluorocinnamyl 


a 


Me 


H 


H 


1-254 


4-nitrocinnamyl 


a 


Me 


H 


H 


1-255 


4-methoxycinnamyl 


CI 


Me 


H 


H 


1-256 


4-methylcinnamyl 


a 


Me 


H 


H 
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1-257 . 


4-trifluoromethylcinnamyl 


CI 


Me 


H 


H 


1-258 


4-cyanocinnamyl j 


CI 


Me 


H 


H 


1-259 


2,4-dichlorocinnamyl 


CI 


Me 


H 


H 


1-260 


2,4-difluorocinnamyl 


CI 


Me 


H 


H 


1-261 


cinnamyl 


H 


CI 


H 


Me 


1-262 


4-chlorocinnamyl 


H 


a 


H 


Me 


1-263 


4-fluorocinnamyl 


H 


a 


H 


Me 


1-264 


4-nitrocinnamyl 


H 


a 


H 


Me 


1-265 


4-memoxycinnamyl 


H 


a 


H 


Me 


1-266 


4-methylcinnamyl 


H 


a 


H 


Me 


1-267 


4-trifluoromethylciimamyl 


H 


a 


H 


Me 


1-268 


4-cyanocinnamyl 


H 


Cl 


H 


Me 


1-269 


2,4-dichlorocinnamyl 


H 


a 


H 


Me 


1-270 


2,4-difluorocinnamyl 


H 


Cl 


H 


Me 


1-271 


cinnamyl 


H 


H 


4-Cl-PhO 


H 


1-272 


4-chlorocinnamyl 


H 


H 


4-Cl-PhO 


H 


1-273 


4-fluorocinnamyl 


H 


H 


4-Cl-PhO 


H 


1-274 


4-nitrocinnamyl 


H 


H 


4-Cl-PhO 


H 


1-275 


4-methoxycinnamyl 


H 


H 


4-Cl-PhO 


H 


1-276 


4-methylcinnamyl 


H 


H 


4-Cl-PhO 


H 


1-277 


4-trifluoromethylcinnamyl 


H 


H 


4-Cl-PhO 


H 


1-278 


4-cyanocinnamyl 


H 


H 


4-Cl-PhO 


H 


1-279 


2,4-dichlorocinnamyl 


H 


H 


4-Cl-PhO 


H 


1-280 


2,4-difluorocinnamyl 


H 


H 


4-Cl-PhO 


H 


1-281 


cinnamyl 


H 


4-F-Ph 


H 


H 


1-282 


4-chlorocinnamyl 


H 


4-F-Ph 


H 


H 


1-283 


4-fluorocinnamyl 


H 


4-F-Ph 


H 


H 


1-284 


4-nitrocinnamyl 


H 


4-F-Ph 


H 


H 


1-285 


4-methoxycinnamyl 


H 


4-F-Ph 


H 


H 


1-286 


4-methylcinnamyl 


H 


4-F-Ph 


H 


H 


1-287 


4-trifluoromethylcinnamyl 


H 


4-F-Ph 


H 


H 
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1-288 


4-cyanocinnamy] 


H 


4-F-Ph 


H 


H 


1-289 


2,4-dichlorocinnamyl 


H 


4-F-Ph 


H 


H 


1-290 


2,4-difluorocinnamyl 


H 


4-F-Ph 


H 


H 


1-291 


cinnamyl 


H 


CF 3 0 


H 


H 


1-292 


4-chlorocinnamyl 


H 


CF3O 


H 


H 


1-293 


4-fluorocinnamyl 


H 


CF3O 


H 


H 


1-294 


4-ni trocinnamyl 


H 


CF3O 


H 


H 


1-295 


4-methoxycinnamyl 


H 


CF3O 


H 


H 


1-296 


4-methylcinnamyl 


H 


CF3O 


H 


H 


1-297 


4-trifluoromethylcinnamyl 


H 


CF3O 


H 


H 


1-298 


4-cyanocinnamyl 


H 


CF3O 


H 


H 


1-299 


2,4-dichlorocinnamyl 


H 


CF3O 


H 


H 


1-300 


2,4-difluorocinnamyl 


H 


CF3O 


H 


H 



Table II provides 300 compounds of formula lb 




wherein the values of R 8 , R 4 *, R 4 *, R 4 * and R 4 * are given in Table 1 
Table III provides 300 compounds of formula Ic 
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wherein the values of R 8 , R 43 , R 4b , R* and R 44 are given in Table 1 
Table IV provides 300 compounds of formula Id 




wherein the values of R 8 , R 4a , R 4b , R 4 * and R 4 * are given in Table 1 
Table V provides 300 compounds of formula Ie 




wherein the values of R 8 , R 4 *, R 4b , R 4 * and R 44 are given in Table 1 
Table VI provides 300 compounds of formula If 




(If) 



wherein the values of R 8 , R 43 , R 4 *, R 4 * and R 4 " are given in Table 1 
Table VII provides 300 compounds of formula Ig 
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wherein the values of R 8 , R 4 *, R 4 *, R* 6 and R" are given in Table 1 
Table VIII provides 300 compounds of formula Ih 




wherein the values of R 8 , R 43 , R 4b , R 4 * and R 4 " are given in Table 1 



Table IX provides 300 compounds of formula B 




° (E) 

10 wherein the values of R 8 , R 4 *, R 4b , R 4 " and R M are given in Table 1 
Table X provides 300 compounds of formula Ij 
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wherein the values of R 8 , R 4 *, R 4b , R 40 and R 4 * are given in Table 1 
Table XL provides 300 compounds of formula Ik 




wherein the values of R 8 , R 4 *, R 4 ", R 40 and R M are given in Table 1 
Table XII provides 300 compounds of formula II 




wherein the values of R 8 , R 4 *, R 4 * 5 , R 4 * and R 4 " are given in Table 1 
Table XHI provides 300 compounds of formula Im 
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wherein the values of R 8 , R 43 , R 4b , R 4c and R 4d are given in Table 1 
Table XIV provides 300 compounds of formula In 



5 




wherein the values of R 8 , R 4 *, R 4b , R 4c and R 4d are given in Table 1 
Table XV provides 300 compounds of formula Io 




10 wherein the values of R 8 , R 4 *, R 4b , R 40 and R 46 are given in Table 1 
Table XVI provides 300 compounds of formula Ip 
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wherein the values of R 8 , R 4 *, R 4 ", R 4 * 5 and R 4 * are given in Table 1 
Table XVH provides 300 compounds of formula Iq 




wherein the values of R 8 , R 43 , R 4 *, and R 4 * 1 are given in Table 1 
Table XVIII provides 300 compounds of formula Ir 




wherein the values of R 8 , R 4a , R 4 ", R 4 * and R 4 * are given in Table 1 
Table XIX provides 300 compounds of formula Is 
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wherein the values of R 8 , R 4 \ R 4b , R 46 and R 4 * are given in Table 1 
Table XX provides 300 compounds of formula It 




wherein the values of R 8 , R 43 , R 4 *, R* 5 and R 44 are given in Table 1 
Table XXI provides 300 compounds of formula Iu 




wherein the values of R 8 , R 4 *, R 4 *, R 40 and R 4 * 1 are given in Table 1 
Table XXII provides 300 compounds of formula Iv 
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wherein the values of R 8 , R 4 *, R 4b , R 40 and R 4 " are given in Table 1 
Table XXTTT provides 300 compounds of formula Iw 

»8 




aw) 



wherein the values of R 8 , R 4 *, R 4b , R and R are given in Table 1 
Table XXTV provides 300 compounds of formula Ix 




Ox) 

wherein the values of R 8 , R 4 *, R 4 ", R* 5 and R 4 " are given in Table 1 
Table XXV provides 300 compounds of formula Iy 
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dy) 



wherein the values of R 8 , R 43 , R 4b , R 40 and R 4 " are given in Table 1 
Table XXVI provides 300 compounds of formula Jz 




wherein the values of R 8 , R 4a , R 4b , R 4 * and R 40 are given in Table 1 
Table XXVII provides 300 compounds of formula Iaa 



4d . 




(Iaa) 

wherein the values of R 8 , R 4a , R 4b , R 40 and R'" are given in Table 1 
Table XXVUI provides 270 compounds of formula Ibb 
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wherein the values of R 8 , R 4 *, R 4b , R 4 ^ 4 * and (R a )„ are given in Table 2 



Table 2 



Compound 


R 8 


R 4 

a 


R 4b 


R 4 

C 




(R a )n 


xxvm-i 


cinnamyl 


H 


H 


H 


H 


4-SMe 


xxvni-2 


4-chlorocinnamyl 


H 


H 


H 


H 


4-SMe 


xxvm-3 


4-fluorocinnamyl 


H 


H 


H 


H 


4-SMe 


xxvm-4 


4-trifluoromethylrinnamyl 


H 


H 


H 


H 


4-SMe 


XXVDI-5 


4-cyanocinnamyl 


H 


H 


H 


H 


4-SMe 


xxvm-6 


cinnamyl 


H 


CI 


H 


H 


4-SMe 


xxvm-7 


4-chlorocinnamyl 


H 


CI 


H 


H 


4-SMe 


xxvm-8 


4-fluorocinnamyl 


H 


CI 


H 


H 


4-SMe 


xxvm-9 


4-trifluoromethylrinnamyl 


TT 

H 


CI 


TT 

n 


TT 
±1 




xxvm-io 


4-cyanocinnamyl 


H 


CI 


H 


H 


4-SMe 


xxvin-n 


cinnamyl 


H 


F 


H 


H 


4-SMe 


xxvm-i2 


4-chlorocinnamyl 


H 


F 


H 


H 


4-SMe 


xxvm-13 


4-fluorocinnamyl 


H 


F 


H 


H 


4-SMe 


xxvm-i4 


4-trifluoromethylcinnamyl 


H 


F 


H 


H 


4-SMe 


xxvm-15 


4-cyanocinnamyl 


H 


F 


H 


H 


4-SMe 


xxvm-i6 


cinnamyl 


H 


H 


F 


H 


4-SMe 


xxvm-i7 


4-chlorocinnamyl 


H 


H 


F 


H 


4-SMe 


xxvm-i8 


4-fluorocinnamyl 


H 


H 


F 


H 


4-SMe 


xxvm-i9 


4-trifluoromethylciimamyl 


H 


H 


F 


H 


4-SMe 


xxvni-20 


4-cyanocinnamyl 


H 


H 


F 


H 


4-SMe 


xxvm-2i 


cinnamyl 


H 


F 


H 


F 


4-SMe 


XXVffl-22 


4-chlorocinnamyl 


H 


F 


H 


F 


4-SMe 


XXVIH-23 


4-fluorocinnamyl 


H 


F 


H 


F 


4-SMe 


xxvm-24 


4-trifluoromethylcinnamyl 


H 


F 


H 


F 


4-SMe ! 


xxvm-25 


4-cyanocinnamyl 


H 


F 


H 


F 


4-SMe 


XXVIH-26 


cinnamyl 


H 


OMe 


H 


H 


4-SMe 


xxvm-27 


4-chlorocinnamyl 


H 


OMe 


H 


H 


4-SMe 


XXVffl-28 


4-fluorocinnamyl 


H 


OMe 


H 


H 


4-SMe 


XXVffl-29 


4-trifluoromethylcinnamyl 


H 


OMe 


H 


H 


4-SMe 


xxvni-30 


4-cyanocinnamyl 


H 


OMe 


H 


H 


4-SMe 
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AAVlllOl 


CiTinarnyi 


TT 

H 


TT 

H 


TT 

H 


TT 

H 


4-C(0)Ph 


VVATTTT 11 
AAVUI-jZ 


4-chl orocinnamy 1 


TT 

H 


TT 

H 


TT 

H 


TT 

H 


4-C(0)Ph 


AAVlllO.5 


4-fluorocinnamyl 


TT 

H 


TT 

H 


TT 

H 


TT 

H 


4-C(0)Ph 


*v v\/nr ia 
AAV 111-34 


4-trifluoromethylcinnamyl 


H 


H 


H 


H 


4-C(0)Ph 


AAVlllOD 


4-cyanocinnamyl 


H 


H 


H 


H 


4-C(0)Ph 


7 ITT O ^ 

XXVHI-36 


cinnamyl 


H 


a 


H 


H 


4-C(0)Ph 


WT /WIT OT 

XXVHI-37 


4-chlorocinnamyl 


H 


CI 


H 


H 


4-C(0)Ph 


XXVlLl-38 


4-fluorocinnamyl 


H 


CI 


H 


H 


4-C(0)Ph 


xrvx till OA 

XXVDI-39 


4-tnfluoromethylcinnamyl 


H 


a 


H 


H 


4-C(0)Ph 


■"CJ^tTT fill A f\ 

xxvni-40 


4-cyanociimamyl 


H 


Cl 


H 


H 


4-C(0)Ph 


xxvm-4i 


cinnamyl 


H 


F 


H 


H 


4-C(0)Ph 


XXVHI-42 


4-chlorocmnamyl 


H 


F. 


H 


H 


4-C(0)Ph 


XXVIII-43 


4-fluorocmnamyl 


H 


F 


H 


H 


4-C(0)Ph 


XXVIH-44 


4-trifluoromethylcmnamyl 


H 


F 


H 


H 


4-C(0)Ph 


xxvm-45 


A • 1 

4-cyanocinnamyl 


H 


F 


H 


H 


4-C(0)Ph 


Wl TUT A f 

XXVIII-46 


cinnamyl 


H 


H 


F 


H 


4-C(0)Ph 


XXVIII-47 


A * t • 1 

4-chlorocinnamyl 


H 


H 


F 


H 


4-C(0)Ph 


XXVIII-48 


a in • 1 

4-fluorocinnamyl 


H 


H 


F 


H 


4-C(0)Ph 


XXVHI-49 


4-trifluoromethylcinnamyl 


H 


H 


F 


H 


4-C(0)Ph 


xxvni-50 


4-cyanocinnamyl 


H 


H 


F 


H 


4-C(0)Ph 


XXVTH-51 


cinnamyl 


H 


F 


H 


F 


4-C(0)Ph 


XXVDI-52 


4-chlorocmnamyl 


H 


F 


H 


F 


4-C(0)Ph 


XXVUI-53 


4-fluorocinnamyl 


H 


F 


H 


F 


4-C(0)Ph 


"VXJ""C fill .4 

XXVDI-54 


4-txifluoromethylcinnamyl 


H 


F 


H 


F 


4-C(0)Ph 


Wt fin ^* ^» 

XXVHI-55 


4-cyanocinnamyl 


H 


F 


H 


F 


4-C(0)Ph 


x_7"v^t mrt c s~ 

XXVHI-56 


cinnamyl 


H 


OMe 


H 


H 


4-C(0)Ph 


XXVUI-57 


4-chlorocinnamyl 


H 


OMe 


H 


H 


4-C(0)Ph 


Fill i?0 

xxvni-58 


4-fluorocinnamyl 


H 


OMe 


H 


H 


4-C(0)Ph 


"VTJT 7TTT 

XXVin-59 


4-trifluoromethylcinnamyl 


H 


OMe 


H 


H 


4-C(0)Ph 


XXVIlI-60 


4-cyanocinnamyl 


H 


OMe 


H 


H 


4-C(0)Ph 


*VX?T 7TTT ^ f 

XXVIII-61 


cinnamyl 


H 


H 


H 


H 


4-F 


"V"V"\ 7TTT 

XXvTu-62 


4-chlorocmnamyl 


H 


H 


H 


H 


4-F 


AXVJLU-D3 


4-fluorocinnamyl 


XT 

H 


H 


H 


H 


4-F 


AAV1L1-04 


4-trifluoromethylcinnamyl 


H 


H 


H 


H 


4-F 


AAVU1-65 


yl ?. 1 

4-cyanocmnamyl 


XT 

H 


H 


H 


H 


4-F 


AAVUi-oo 


cinnamyl 


TX 

H 


Cl 


H 


H 


4-F 


AAVlU-o/ 


4-chlorocinnamyl 


H 


Cl 


H 


H 


4-F 


XXVHI-08 


4-fluorocinnamyl 


H 


Cl 


H 


H 


4-F 


TT5fVTTT^0 

AA V JJJL-Oi* 


/f_'I>f*1 fill ftf AWftAth X fl WW n*MTr1 

*r- uixiuorome inyicinn amy i 


TT 

xl 




TT 

ri 


TT 
±1 


A T7 

4-x* 


xxvm-70 


4-cyanocinnamyl 


H 


Cl 


H 


H 


4-F 


xxvm-71 


cinnamyl 


H 


F 


H 


H 


4-F 


xxvm-72 


4-chlorochmamyl 


H 


F 


H 


H 


4-F 


xxvm-73 


4-fluorocinnamyl 


H 


F 


H 


H 


4-F 


XXVffl-74 


4-trifluoromethylcinnamyl 


H 


F 


H 


H 


4-F 


xxvm-75 ! 


4-cyanocinnamyl 


H 


F 


H 


H 


4-F 


xxvm-76 


cinnamyl 


H 


H 


F 


H 


4-F 
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YXVTTT-77 


4-chloro cinnamyl 


H 


H 


F 


H 


4-F 


xxvm-78 


4-fluorocinnamyl 


H 


H 


F 


H 


4-F 


"5TXV1TI-79 


4-trifluoromethylcinnamyl 


H 


H 


F 


H 


4-F j 


TOCVTIT-RO 


4-cyanoc' nTiarn yl 


H 


H 


F 


H 


4-F 


YYVTTT-R1 
AA V Ul-O 1 _ 




H 


-« 


H 


7 


4-F 




4-chloTocinnamvl 

1 V^.l.LlVJ.1 Willi*'*' " *j * 


H 


' h 


H 


h 


4-F 


YYVTTT M 


4-fliinmcinnamvl 1 


H 


' 7 


H 


' 7 


4-F 


YYVTTT 84 
AA VJJl-Q*r 


4-tri fl uorom ethvlcinnamvl 


H 


-« 


H 


■i 


4-F 


YYVTTT 
AAYiil-QJ 


4-**van ncinn amvl 


H 


F 


H 




4-F 


YY\7TTT 
AA V Xli-oD 


rMnnamvl 


H 


OMe 


H 


H 


4-F 


YYVTTT 87 
AA V lli-o / ■ 


4-r*ri1 nrncinnanivl 


H 


OMe 


H 


u 


4-F 


YYATTTT 8fi 
AAV Ul-O O 


A _fl 1 1 nrn c\ nn amvl 


H 


OMe 


H 


H 


4-F 


VVA7TTT QQ 

AAViU-oV 


4-tri fin nrnmpith vl cinn anwl 


H 


OMe 


H 


H 


4-F 


YYVTTT OH 
AAVJUUL-yU 


4^«vftTi nr*i nn amvl 


H 


OMe 


H 


u ! 


4-F 


YYVTTTT Q1 


01 nn amvl 


H 


H 


H 


H 


3-CN 


YYVTTT 09 

AAVJUUL-yZ 


/t-r» hi nmH nn a mvl 


H 


H 


H 


H 


3-CN 


YYVTTT 

aa v xxx-yo 


4-fli l nrnci nn arrvvl 


H 


H 


H 


H 


3-CN 


YY\7TTT OA 


4_trnfl linrnmpthvl cinn am vl 


H 


H 


H 


H 


3-CN 


YY\7TTT 


a nr*i nn amvl 


H 


H 


H 


H 


3-CN 


YY\nTT Qfk 


r*i nn amvl 


H 


CI 


H 


U 


3-CN 


YYA/TfT 0*7 


^ /»Vi1nrnr'i nn amvl 


H 


CI 


H 


H 


3-CN 


YY"\/TTT Qfi 


/L-fl n nmr*i n n amvl 


H 


ci 


H 


H 


3-CN 


VV\/ 111 QO 


A tr^fliinrnmpthvlcinnarnvl 


H 


CI 


H 


U 


3-CN 


AXVlli-lUU 


A A«x/oTinpinn5tTnvl 


H 


CI 


H 


H 


3-CN 


w\nTT ini 
AAV111-1U1 


pinnotnvi 


H 


F 


H 


H 


3-CN 


vv\mT 1 no 
AAVlli-lUZ 


4_/*Ti1 nrnpinnflmvl 


H 


F 


H 


H 


3-CN 


YY\7TTT 1 (YX 


4 -fl n ornp'i nn am vl 


H 


F 


H 


H 


3-CN I 


V VV/HI 1 f\A 

AAV111-1U4 


4_tri fin nrnm at Vl vl cinn Bin vl 


H 


F 


H 


H 


3-CN i 


vv\rrn ioa 
AAVlll-llO 




H 


F 


H 


H 


3-CN 


YYVTTT 1fi£ 
AA VHl-lvO 


Aitin amvl 


H 


H 


F 


H 


3-CN 


YY\7TTT 1 CH 
AA V Jil-lU / 


4-r HI nrn cinn arn vl 


H 


H 


F 


H 


3-CN 


YYVTTT 


4-fl 1 1 nrnci nn amvl 


H 


H 


F 


H 


3-CN 


YYVTTT 1HQ 


4-lrHflnnrnmetJlvlcinTianrvl 


H 


H 


F 


H 


3-CN 


YYVTTT-1 1 H 
AA V 111-1 1U 


4— c van ncinnarnvl 


H 


H 


F 


H 


3-CN 


YYVTTT-1 1 1 


cinn amvl 


H 


F 


H 


F 


3-CN 


YYVTTT-1 19 
AAV 111-1 1-6 


4-chlorocinnamvl 


H 


F 


H 


F 


3-CN 


YYVTTT-1 1 1 
AAV 111-1 13 


4-fliinmcinnamvl 

*t immi/viiiiiwi J 


H 


F 


H 


F 


3-CN 


YYVTTT 1 14. 
AAV 111-1 1*+ 


4-tri fl unromethvlciimanryl 


H 


F 


H 


F 


3-CN 


xxvm-115 


4-cyanocinnamyl 


H 


F 


H 


F 


3-CN 


xxvm-ii6 


cinnamyl 


H 


OMe 


H 


H 


3-CN 


xxvin-117 


4-chlorocinnamyl 


H 


OMe 


H 


H 


3-CN 


xxvm-118 


4-fluorocinnamyl 


H 


OMe 


H 


H 


3-CN 


xxvm-119 


4-trifluorometiJYlcinnamyl 


H 


OMe 


H 


H 


3-CN 


xxvm-120 


4-cyanocinnamyl 


H 


OMe 


H 


H 


3-CN 


xxvm-121 


cinnamyl 


H 


H 


H 


H 


4-n-Pr 


xxvm-122 


4-chlorocinnamyl 


H 


H 


H 


H 


4-n-Pr 
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XXVIII- 123 


A - i mmri nn amvl 
uui uwiiiuamyi 


rl 


TT 
Xl 


TT 
Xl 


TT 

il 


A -m T>f- 

4-n-iT 


XXVTTT-124 

/V/V V 1JU AA*t 


*t-u.ixiulu uuiw/ ixi yiuiiiij aiTiyi 


xl 


Xl 


TT 

xl 


it 
xi 


4-n-iT 


XXVTTT-i^ 

/Wl V JJU "AX»J 




TT 
Xl 


TT 
Xl 


TT 

xi 


TT 

xi 


A — . TV- 

4-n-Fr 


AA V J 1,1 AMJ 


OtYITl O mi/I 


Jtl 


Cl 


TT 

xl 


TT 

xi 


4-n-Fr 


XXVTfT-177 

AA V 1X1. x I 


Ttflim uw 1 n n amy a 


TT 
±1 


Ul 


TT 

xi 


TT 

xi 


4-n-Fr 


WVTTT-19R 
YxJLi-l^O 


iiuurucaimamyi 


TT 

xl 


CI 


TT 

H 


TT 

H 


4-n-Pr 


AA V JJL1-±^Z/ 


yf •f~r*i'FlTTO'rj~iTiri.QiT~t -■ rT j-l I l n ■. l l n il 

4- inii uororaeuiy lcinn amyi 


TT 

xl 


Ul 


TT 

H 


TT 

H 


A T%_ 

4-n-Pr 


YYVTTT-1^0 

AA V HI" XD\J 


*f-cy anocinn amyi 


TT 


CI 


TT 

H 


TT 

H 


A T"*_ 

4-n-Pr 


AA YxJJL-x.31 


ciimoinyi 


TT 


T? 

F 


TT 

H 


TT 

H 


4-n-Pr 


YYA7TTT 111 
AAVHHjZ 


4-cnioro cinnamyi 


TT 

H 


TT? 

r 


TT 

H 


TT 

H 


A T* 

4-n-Pr 


YYVTTT I^Q 
AAV IH-1 


a-Tiuoroci nn amy | 


TT 

H 


F 


TT 

H 


TT 

H 


4-n-Pr ! 


YYA7TTT IQ/l 


4-iniiuoroinetnyicinnaniyl 


TT 

H 


T7 

F 


H 


TT 

H 


A T> 

4-n-Pr 


YYVTTT 
AAVUl-ljj 


4-cyanocinnamyi 


TT 

H 


T7 

F 


TT 

H 


TT 

H 


A T> 

4-n-Pr 


YYVTTT 
AAV III- J. ,30 


cinnamyi 


TT 

H 


TT 

H 


F 


TT 

H 


4-n-Pr 


YYVTTT 111 


4-cniorocinnarnyi 


TT 

H 


TT 

H 


F 


TT 

H 


A TV. 

4-n-Pr 


YYVTfT 1 
AA ViU-lJo 


H-iiuorocinnamyi 


TT 

H 


TT 

H 


F 


TT 

H 


A T*_ 

4-n-Pr 


YYA/TTT I^O 


4-tniiuorometnyicinnamyl 


TT 

H 


TT 

H 


T? 

F 


TT 

H 


4-n-Pr 


YYVTTT I^IO 

aa v 1 1 i-m-u 


4-cyanocinnamyi 


TT 

xi 


TT 

H 


F 


TT 

H 


A T^_ 

4-n-Pr 


YY^TTTT 1/11 
AA V 111-1^1 


cinnamyi 


TT 

H 


F 


XT 

H 


T~f 

F 


4-n-Pr 


YYVTTT 1AO 
AA V HI- iH-Z 


4-cniorocinnamyi 


TT 

H 


T7 

F 


TT 

H 


F 


4-n-Pr 


YY\/TTT 1 /I a 
AAV ILL- 14 J 


4-fluorocinnamyl 


TT 

H 


F 


TT 

H 


F 


4-n-Pr 


YYATTTT 1 yf >f 
AA Vlxl- 


4-tiifluoroDiethylcinnaniyl 


TT 

H 


F 


TT 

H 


F 


4-n-Pr 


YYA7TTT 1AK 


4-cyanocinnamyl 


TT 

H 


T*7 

F 


H 


F 


4-n-Pr 


YY^TTTT 1 AG 
AAVH1-140 


cinnamyi 


TT 

H 


OMe 


H 


H 


4-n-Pr 


YY^/TTT 1 AH 


4-chlorocinnamyl 


TT 

H 


OMe 


TT 

H 


H 


4-n-Pr 


YY\7TTT 1AQ 
AA V iXl-XH-O 


4-fluorocinnamyl 


TT 

H 


OMe 


TT 

H 


H 


4-n-Pr 


YYVTTT 1AO 


4-trifluoromethylcinnamyl 


TT 

H 


OMe 


TT 

H 


TT 

H 


4-n-Pr 


YYVTTT 1<n 
AA V JJLl-JL DU 


4-cyanocinnamyl 


TT 

H 


OMe 


TT 

H 


H 


4-n-Pr 


YYVTfT 1 <1 


cinnamyi 


TT 

H 


TT 

H 


TT 

H 


H 


2-OMe-4-SMe 


YYVTTT I^O 
AAViU-ijZ 


4-chlorocinnamyl 


TT 

H 


TT 
H 


H 


TT 

H 


2-OMe-4-SMe 


YYA/TTT 1 M 


4-fluorocinnamyl 


TT 

H 


TT 

H 


TT 

H 


TT 

H 


2-OMe-4-SMe 


YYVTTT l^zL 
AA V JJU.-1 J*+ 


^uiriuoromeuiyicinnamyi 


TT 

xl 


TT 

H 


TT 

H 


TT 

H 


2-OMe-4-SMe 


YYVTTT 1« 


*f-cy ano cinn amyi 


TT 
±1 


TT 

xi 


TT 

H 


TT 

H 


2-OMe-4-SMe 


YYVTTT- 1 

AA VUJL-X JO 


c inn amyi 


TT 

xl 


CI 


TT 

H 


TT 

H 


2-OMe-4-SMe 


YYVTTT- 1 <57 

AA V JJx— X J / 


H—cm orocinn amyi 


TT 

rl 


CI 


TT 

H 


TT 

H 


2-OMe4-SMe 


YYVTTT- 1 ^£ 

AA V JJJL-X JO 


iiuorocinnamyi 


TT 
JHL 


Ci 


TT 

H 


TT 

H 


2-OMe-4-SMe 


YYVTTT. 1 

AA Y XXX" X Jjf 


^— uiiiuorome uiyicinn amyi 


TT 

xl 


CI 


TT 

H 


TT 

H 


2-OMe-4-SMe 


YYVTTT ion 


^Hcyanoci nnarnyi 


TT 

xi 


CI 


TT 

H 


TT 

H 


/■> OH AT — A Oik >r 

2-OMe-4-SMe 


xxvm-i6i 


cinnamyi 


H 


F 

X 


H 

XI 


TT 

XX 


?-0"N/Tp-A-CA/Ti» 


xxvm-162 


4-chlorocinnamyl 


H 


F 


H 


H 


2-OMe-4-SMe 


XXVm-163 


4-fluorocinnamyl 


H 


F 


H 


H 


2-OMe-4-SMe 


XXVm-164 


4-trifluoromethylcinnamyl 


H 


F 


H 


H 


2-OMe-4-SMe 


XXVm-165 


4-cyanocinnamyl 


H 


F 


H 


H 


2-OMe-4-SMe 


XXVm-166 


cinnamyi 


H 


H 


F 


H 


2-OMe-4-SMe 


XXVm-167 


4-chlorocinnamyl 


H 


H 


F 


H 


2-OMe-4-SMe 


XXVin-168 


4-fluorocinnamyl 


H 


H 


F 


H 


2-OMe-4-SMe 
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YYVTTT-1^0 


4-irifliiomTnftthvlciTiTiaTnvl 


i 


H 


F 


H 


2-OMe-4-SMe 


YYVTTT 1*70, 




H 


H 




H 


2-OMe-4-SMe 


YY\nTT 171 




H 


F 


u 




2-OMe-4-SMe 


VYATTTT 1*70 
AAYxll-1 1 £ 


A_/*h1 nmci n n amvl 


H 


F 


H 


F 


2-OMe-4-SMe 


AAVJJ1-1 id 




H 


F 


H 


F 


2-OMe-4-SMe 


WtTTfT 1 HA 


4_trt -fin riTriTTi ptH vl ci Tin amvl 


H 


F 


H 


F 


2-OMe-4-SMe 


VV\7TTT nC 


/I mfi7t7*i nn HTT1A/1 


H 


F 


u 


F 


2-OMe-4-SMe 


XXV ILL- 1 /o 




H 


OMe 


H 


H 


2-OMe-4-SMe 


"V^VX 7 ITT 1 ' 1*7 

XXV111-177 




H 


OMe 


H 


H 


2-OMe-4-SMe 


XXVIll-l/o 


4-I1UOIO C^llllalliy 1 _ 


H 


OMe 


H 


H 


2-OMe-4-SMe 


VV\ 7TTT 1 HQ 

XXV111-179 


A f^i-fli i/vrrvm At Vl a/1 pi Tin 5nnv1 


H 


OMe 


H 


H 


2-OMe-4-SMe 


xxvni-iou 


/I /ii ron A/MTin om VI 


H 


OMe 


H 


H 


2-OMe-4-SMe 


-V7^7~\ 7 1 IT 1 O 1 


CITITiamyi 


H 


H 


H 


H 


2-Cl-4-S0 2 Me 


XXVIII-182 


^r^niorociiiiiaiJLiyi 


H 


H 


H 


H 


2-Cl-4-S02Me 


VVT /III i 

XXVIII-183 


4-iiuoro ciniiaiiiy i 


H 


H 


H 


H 


2-Cl-4-S02Me 


XXV11I-184 


4* UlXlUOrOIIl&Ul yAC/lUllalUljA 


H 


H 


H 


H 


2-Cl-4-S02Me 


7TTT IOC 

XXVin-185 


4-cyanocinnaniyi 


H 

XX 


H 


H 


H 


2-Cl-4-S0 2 Me 


XI X 7 ITT 1 OiC 

XXVIII- 186 


cinnamyl 


H 


CI 


H 


H 


2-Cl-4-S02Me 


XXVIII-187 




H 

XX 


a 


H 


H 


2_a-4-S02Me 


■trv\ r||i' -too 

XXVIII-188 


4-iluoiocinnainyi 


H 

XX 


CI 


H 


H 


2-Cl-4-S02Me 


tttt t on 

XXVIII-189 


A A^XIiiAfVMnafKx/l r^iirn o Tin A/1 


H 

XX 


CI 


H 


H 


2-Cl-4-S0 2 Me 


xxvni-190 


4^yanocinnaniyi 


Xx 


CI 


H 


H 


2-Cl-4-S0 2 Me 


xxvni-i9i 


cinnamyl 


H 1 

XX 


F 


H 


H 


2-a-4-S02Me 


^T"^7T f ill "1 fAO 

XXVHI-192 


4-cniorocinnainyi 


H 

XX 


F 


H 


H 


2-Cl-4-S02Me 


XXVIII-193 


4~iluorocinnamyi 


H 

XX 


F 


H 


H 


2-Cl-4-S0 2 Me 


xrvr tttt 1 rtyl 

XXVIII-194 


4- tni luoromeuiy ici nu amy* 


H 

XX 


F 


H 


H 


2-Cl-4-S02Me 


XXVIII-195 


4-cyanocixmainyi 


H 

XX 


F 


H 


H 


2-Cl-4-S0 2 Me 


xT-trx tttt 1 f\f 

XXVIII-196 


cinnamyl 


XX 


H 


F 


H 


2-a-4-S02Me 


■VAT"* 71 'IT 1 fV7 

XXVIII-197 


4-cniorociimoiiiyi 


H 

XX 


H 


F 


H 


2-Cl-4-S02Me 


VVCTTfT 1 AO 

xxvni-i9o 


/l -fl l ■• nrnr'inn otyt\/1 


H 

XX 


H 


F 


H 


2-Cl-4-S02Me 


■vr"X7"A 1 1 IT 1 on 

XXVHI-199 


A ««4 -pi 1 1 rvrnm t fi a/1 r»i nn rnnvl 


H 


H 


F 


H 


2-a-4-S02Me 


vv\/rn onn 
XXV1U-2UU 


A i-»i/oTir»r*inn5iTTiA/l 


H 


H 


F 


U 


2-Cl-4-S02Me 


vv\/n i im 
XXVJUUL-ZU1 


z^nw oim A /I 

cinnarnyi 


H 


F 


H 


F 


2-Cl-4-S02Me 


XXV1U-ZUZ 


/J ^Vl1/ATTA/MTin$lTT1A/| 


H 


F 


H 


F 


2-a^-SOzMe 


VV\/ III HfYX 
XXVxlx-ZU3 


A—flll TATTlfM T1T1 51 TYl A/1 
*f~Il liLWJwXl lilCLLU j 1 


H 


F 


H 


F 


2-a-4-S02Me 


W\/TTT OH A 

XXVlil-^w 


A _*«fliir\rrfcTnAtrwlrM«nJimv1 


H 


F 


H 


F 


2-Cl-4-S02Me 


XXVU1-2U3 


4-CyanUWIlilallijfi 


H 


F 


H 


F 


2-Cl-4-S02Me 


XXVDI-206 


cinnamyl 


H 


OMe 


H 


H 


2-Cl-4-S0 2 Me 


XXVm-207 


4-chlorocinnamyl 


H 


OMe 


H 


H 


2-Cl-4-S02Me 


XXVm-208 


4-fluorocinnamyl 


H 


OMe 


H 


H 


2-Cl-4-S02Me 


XXVHI-209 


4-trifluoromethylcinnamyl 


H 


OMe 


H 


U 


2-Cl-4-S02Me 


xxvm-2io 


4-cyanocinnamyl 


H 


OMe 


H 


H 


2-Cl-4-S02Me 


xxvni-211 


cinnamyl 


H 


H 


H 


H 


4-n-PiO 


xxvm-212 


4-chlorocinnamyl 


H 


H 


H 


H 


4-n-PiO 


XXVHI-213 


4-fluorocinnamyl m 


H 


H 


H 


H 


4-n-PiO 
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YYVTTT 0\A 


^tniiuoromeinyicinnamyi 


H 


TT 

H 


TT 

H 


H 


4-n-PrO 


YYVTTT 01 K 


'f-cyanocinnarnyi 


TT 

xi 


TT 
H 


TT 

H 


TT 

H 


A T%_/— V 

4-n-PrO 


AA V JLU-Z1 0 


cumamyi 


TT 

H 


CI 


TT 

H 


TT 

H 


4-n-PrO 


YYA7TTT On 
AAV 111-21 / 


4-chlorocinnamyl 


TT 

H 


CI 


TT 

H 


TT 

H 


4-n-PrO 


AA V 111-2 lo 


4-fluorocinnamyl 


H 


CI 


H 


H 


4-n-PrO 


"v v 11m 010 
AAVjJJL-2iy 


4-trifluoromethylcinnamyl 


H 


CI 


H 


H 


4-n-PrO 


AAV 111-220 


4-cyanocinnamyl 


H 


CI 


H 


H 


4-n-PrO 


AAV 111-221 


cinnamyl 


H 


F 


H 


H 


4-n-PrO 


AAV111-222 


4-chlorocinnamyl 


H 


F 


H 


H 


4-n-PrO 


aaYIH-223 


4-fluorocinnamyl 


H 


F 


H 


H 


4-n-PrO 


AXVTII-224 


4-trifluoromethylcmnamyl 


H 


F 


H 


H 


4-n-PrO 


aaYIII-225 


4-cyanocinnamyl 


H 


F 


H 


H 


4-n-PrO 


VV\7I Iff OO^ 

aaYIU-226 


cinnamyl 


H 


H 


F 


H 


4-n-PrO 


aXVJLII-227 


4-cMorocinnamyl 


H 


H 


F 


H 


4-n-PrO 


XXVIII-228 


4-fluorocmnamyl 


H 


H 


F 


H 


4-n-PrO 


aaVUI-229 


4-trifluoromethylcinnamyl 


H 


H 


F 


H 


4-n-PrO 


AaVUI-230 


4-cyanocinnamyl 


H 


H 


F 


H 


4-n-PrO 


WT7TTT 1 

AaVIU-231 


_ ■ t 

cinnamyl 


H 


F 


H 


F 


4-n-PrO 


VV\ 7TTT 

AXVni-232 


4-chIorocmnamyl 


H 


F 


H 


F 


4-n-PrO 


aaVIJH-233 


4-fluorocinnamyl 


H 


F 


H 


F 


4-n-PrO 


AAVni-234 


4-trifluoromethylcmnamyl 


H 


F 


H 


F 


4-n-PrO 


XaVIII-235 


4-cyanocinnamyl 


H 


F 


H 


F 


4-n-PrO 


aXVJLU-236 


cinnamyl j 


H 


OMe 


H 


H 


4-n-PrO 


aaVIII-237 


4-chlorocinnamyl 


H 


OMe 


H 


H 


4-n-PrO 


XaVHI-238 


4-fluorocmnamyl 


H 


OMe 


H 


H 


4-n-PrO 


aaVULL-239 


4-tnfluoromethylcmnamyl 


H 


OMe 


H 


H 


4-n-PrO 


AaVJLLI-240 


4-cyanocinnamyl 


H 


OMe 


H 


H 


4-n-PrO 


V V \7TTT O/f 1 

AAV 111-241 


cinnamyl 


H 


H 


H 


H 


2-Me 


Y W 1 II O/fO 

AA V 111-242 


4-chlorocinnamyl 


TT 

H 


H 


H 


H 


2-Me 


AAV 111-24 J 


4-fluorocinnamyl 


TT 

H 


TT 

H 


H 


H 


2-Me 


YY\7TTT OA A 

AAVU1-244 


4-trifluoromethylcinnamyl 


TT 

H 


TT 

H 


H 


H 


2-Me 


YYVTTT OA*\ 


4-cyanocinnamyl 


TT 

H 


TT 

H 


TT 

H 


TT 

H 


2-Me 


AAV 1U-Z*K> 


cinnamyl 


TT 

H 


ATI 

CI 


TT 

H 


H 


2-Me 


YYV/TTT OA*7 
AA V JXl-Z^f / 


4-chlorocinnamyl 


TT 

H 


CI 


TT 

H 


TT 

H 


2-Me 


YYVTTT O/IC 
AA V JJU-Z^-o 


4-fluorocinnamyl 


TT 

H 


CI 


TT 

H 


TT 

H 


2-Me 


YYV/TTT O/to 
AA V Hl-ZH-y 


4-trifluoromethylcinnamyl 


TT 

H 


CI 


TT 

H 


H 


2-Me 


XXVIE-250 


4—cvanocinn amvl 


H 


CI 


XI 


TJT 


z-jvie 


XXVin-251 


cinnamyl 


H 


F 


H 


H 


2-Me 


xxvm.252 


4-chlorocinnamyl 


H 


F 


H 


H 


2-Me 


xxvm-253 


4-fluorocinnamyl 


H 


F 


H 


H 


2-Me 


xxvm-254 


4-trifluoromethylcinnamyl 


H 


F 


H 


H 


2-Me 


xxvm-255 


4-cyanocinnamyl 


H 


F 


H 


H 


2-Me 


XXVIH-256 


cinnamyl 


H 


H 


T"^ 
H 


H 


2-Me 


xxvm-257 


4-chlorocinnamyl 


H 


H 


' 7 


H 


2-Me 


XXVIH-258 


4-fluorocinnamyl 


H H 


3 


H 


2-Me 
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44- 



XXVHI-259 


4-trifluoroinethYlcinnamyl 


H 


H 


F 


H 


2-Me 


"5nrvni-260 


4-cyanocinnamyl 


H 


H 


F 


H 


2-Me 


"5T3rVTTT-261 


ciiwiamyl 


H 


F 


H 


F 


2-Me 


TTJrVTTT-262 


4-chlorocinnamyl 


H 


F 


H 


F 


2-Me 


XXVin-263 


4-fluorocinnamyl 


H 


F 


H 


F 


2-Me 


xxvm-264 


4-trifluoromethylcinnarnyl 


H 


F 


H 


F 


2-Me 


XXVin-265 


4-cyanocinnamyl _j 


H 


F 


U 


F 


2-Me 


xxvm-266 


cinnamyl 


H 


OMe 


H 


H 


2-Me 


XXVHI-267 


4-chlorocinnamyl 


H 


OMe 


H 


H 


2-Me 


XXVIH-268 


4-fluorocinnamyl 


H 


OMe 


H 


H 


2-Me 


XXVDI-269 


4-trifluoromethylcinnamyl 


H 


OMe 


H 


H 


2-Me 


XXVDI-270 


4-cyanocinnamyl 


H 


OMe 


H 


H 


2-Me 



Table XXK provides 214 compounds of formula Ice 




(Ice) 

wherein the values of R 8 , R 4a , R 4 *, Y and R l are given in Table 3 

Table 3 





R8 


R4a 


R4b 


Y 


Rl 


XXIX-1 


2-(benzoxazolyl)methyl 


H 


a 


C(0) 


2-chloropvrid-4-yl 


XXDC-2 


2-(benzoxazolyl)methyl 


H 


F 


C(0) 


2-chloropYrid-4-yl 


XXDC-3 


2-(benzoxazolyl)methyl 


H 


CI 


bond 


carbomethoxy 


XXK-4 


2-(benzoxazolyl)methyl 


H 


F 


bond 


carbomethoxy 


XXK-5 


2-(benzoxazolvl)methyl 


H 


CI 


bond 


acetyl 


XXK-6 


2-(benzoxazolyl)methyl 


H 


F 


bond 


acetyl 


XXTX-7 


2-methyl-3-(3',4'- 
methylenedioxyphenyl)prop- 
2-enyl 


H 


a 


C(0) 


2-chloropyrid-4-yl 


XXJX-8 


| 2-methyl-3-(3 , ,4'- 
methylenedioxyphenyl)prop- 
2-enyl 


H 


F 


C(0) 


2-chloropyrid-4-yl 


xxrx-9 


2-methyl-3-(3\4'- 
methylenedioxyphenyl)prop- 
2-enyl 


H 


CI 


bond 


carbomethoxy 


xxrx-io 


2-methvl-3-(3',4'- 


H 


F 


bond 


carbomethoxy 
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meth vlenedi ox vnh f»n vl ^nrr»n_ 
2-enyl 










XXK-11 


2-methvl-3-f3 , 4- 

iUWUlTl 1 ^/ 

meth vlenediox vnhen vl ^nmn- 
2-enyl 


XX 


n 


1 bona 


acetyl 


XXK-12 


2-methvl-3-f3 f 4- 
meth vlenediox voh en vl toron- 
2-enyl 


H 


-1 


1 DUIJU 


I 

acetyl 


XXK-13 


3-phenvloroi>-2-vnvl 


H 


n 




i ^-cnioropyna-^fr-yi 


XXIX-14 


3-phenvlprou-2-vnvl 


H 


F 

X 




| ^-cnioropyn a-^f-yi 


XXK-15 


3 -Dhen vlnroD-2-vn vl 


H 

XX 


PI 


1 uonu 


1 carbomethoxy 


XXK-16 


3-phenvlproD-2-vnvl 


H 

XX 


F 

X 


1 uonu 


1 caibometfaoxy 


XXK-17 


3 -DhenvlnroT>-2- vn vl 


XX 




1 Dunci 


1 acetyl 


XXIX-18 


3-phenvlnron-.2-vnvl 


XX 


F 

x^ 


1 oonu 


1 acetyl 


XXK-19 


trifluoroacetamido 

m.^umm f Mill \l>/ 


XX 


PI 




z-cnioropynu-4-yi 


XXK-20 


trifluoroacetamido 


XX 


x^ 




1 z-cnioropynu-4-yl 


XXDC-21 


trifluoroacetamido 


XX 


PI 


1 oonu 


1 caroometnoxy 


XXK-22 


trifluoroacetamido 


H 

XX 


F 

X 


1 uonu 


carpomemoxy 


XXK-23 


trifluoroacetamido 


H 

XX 


PI 


\ uonu 


1 acetyl 


XXK-24 


trifluoroacetamido 


H 


F 


bond 


! acetyl 


XXK-25 


4— ch 1 oroci nnam sit** 


w 

XX 






z-cnioropyna-4-yl 


XXK-26 


4-chlorocinnamate 


H 


F 


C(0) 


2-chloropyrid-4-yl 


XXIX-27 


4-chlmYY'iriiinTnatp 


XX 




Dona 


carbomethoxy 


XXK-28 


4-chlorocinnamate 


H 


F 


bond 


carbomethoxy 


XXK-29 




TT 
XX 




bona 


acetyl 


XXDC-30 


4-chlorocinnamate 


H 


F 


bond 


acetyl 


xxrx-31 


A»-UAU-At-^ -CIUOXO-*f - 

methylphenyl)ethvl 


H 


CI 


C(0) 


2-chloropyrid-4-yl 


XXDC-32 


9.HY n-O-CI 1 nrrk-il' 

a-uaU"a-\6 -cnioro-^f - 
methylphenyl)ethyl 


H 


F 


C(O) 


2-chloropyrid-4-yl 


XXIX-33 




H 


CI 


bond 


carbomethoxy 


XXK-34 


2-OXO-2-C 2'-chl nro-4 1 - 
methvlohenvDethvl 


H 


F 


bond 


carbomethoxy 


XXDC-35 


2-oxo-2-f2'-chloro-4- 
methvlphenvDethvl 


H 


CI 


bond 


acetyl 


XXK-36 


2-oxo-2-(2 , -chloro-4'- 
methylphenyl)ethyl 


H 


F 


bond 


acetyl 


XXK-37 


2-oxo- 1 ,2-diphenylethyl 


H 


ci i 


Pro i 




XXK-38 


2-oxo-l ,2-diphenylethyl 


H 


F 


C(0) | 


2-chloropyrid-4-yl 


XXK-39 


2-oxo-l ,2-diphenylethyl 


H 


CI 


bond 


carbomethoxy I 


XXK-40 


2-oxo-l ,2-diphenylethyl 


H 


F 


bond 1 


carbomethoxy 


XXK-41 


2-oxo-l ^-diphenylethyl 


H 


a 


bond 1 


acetyl 


i XXK-42 


2-oxo-l,2-diphenylethyl 


H 


F 


bond 1 


acetyl 


XXK-43 


3,3-dichloroallYl 


H 


ci 


C(0) 


2-chloropyrid-4-yl 


I XXIX-44 


3,3-dichloroallyl 


H 


F I 


C(O) 


2-chloropyrid-4-yl 


XXK-45 


3,3-dichloroallvl 


H 


CI I 


bond 1 


carbomethoxy 
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3 3-dichloroallvl ! 


H 


F 


bond 


carbomethoxy 


WTV AH 


*i ^-dichloroallvl 


H 


a 


bond 


acetyl 




3 3-dichloroallvl 


H 


F 


bond 


acetyl 




t-Hntvl ox vcarbonvl 


H 


F 


bond 


H 


XXK-50 


t-butyloxycarbonyl 


H 


CI 


bond 


H 


XXK-51 


t-butyloxycarbonyl 


H 


a 


C(0) 


2-chloropyrid-4-yl 


XXIX-52 


t-DUiyioxycanx>nyi 


H 


F 

X 


C(0) 


2-chloropyrid-4-yl 


XXDC-53 


t-butyloxycarbonyl 


H 


a 


bond 


carbomethoxy 


XXK-54 


t-butyloxycarbonyl 


H 


F 


bond 


carbomethoxy 


XXDC-55 


t-butyloxycarbonyl 


Tjr 

in 


n 


rmnrl 


acetyl 


XXK-56 


t-butyloxycarbonyl 


H 


F 


bond 


acetyl 


XXDC-57 


4-chlorocinnamyl 


TT 
Jtl 




LHJilll 


5- 

tri fliiorometh vlovrid- 

2-yl 


XXDC-58 


4-chlorocinnamyl 


TT 
±1 


r 


uuuu 


5- 

tri fl i i nm m et h vl nvri d- 

U IX A IXV/X UU1WU X Jr X\Jt jr X A v» 

2-yl 


XXK-59 


4-chlorocinnamyl 


ur 


TJ 


uunu 


5- 

tri fl n nromet ri vltwri d- 

U ix 1 Uul V/ixXw 1X1 Jr xffj **v* 

2-yl 


XXK-60 


4-fluorocinnamyl 


TT 

rl 




uona 


5- 

tri -fin nrnm pthvl nvri li- 

2-vl 


XXJX-61 


4-fluorocinnamyl 


XT 

Jtl 






tri fl iiorometh vlovri d- 

IX XX X UwX VUlvUlJ It ^ 

2-yl 


XXJX-62 


4-tluorocinn amy i 


Rr 

XJX 


H 

XX 


bond 


5- 

ixifluoromethylpyrid- 
2-yl 


XXIX-oJ 




H 


CI 


bond 


pyriinidin-2-yl 


VVTV 

XXIX-o4 


^--cniorociiindixiyi 


H 

XX 


| F 


bond 


pyrimidin-2-yl 


VVTV /ZK 

XXIX-OD 


H'-ciiioru aiii i <tm y j. 


Br 


H 


bond 


pyriiixidin-2-yl 


VVTV 

XXlX-oo 


A -flnrvr A/Mnn H TTI'vl 


H 


CI 


bond 


pyrimidin-2-yl ! 


XXlA-o/ 


/l fliirvr/"*r*innsnTlvl 


H 


F 


bond 


pyrimidin-2-yl 


WTV /TQ 


^_"fl 11 rttTlft T1T1 SITTl Vl 


Br 


H 


bond 


pyrimidin-2-yl j 


YYTY AO 


A_r»li 1 r\T*Pkr*i Tin jittvvI 


H 


CI 


C(O) 


pyrazinyl 


WTV *7A 


A f+Yil ntw*i Tin smnvl 


H 


F 


C(O) 


pyrazinyl 


V V 1 V *71 

AA1A-/1 


A_r»Vi 1 rvror*i tin a m vl 


Br 


H 


C(0) 


pyrazinyl 


WTV TO 


A fliir^TrminnjiTnvl 


H 


CI 


C(O) 


pyrazinyl 


I XXJX-73 


1 4-fluorocinnamyl 


H 


F 


C(O) 


pyrazinyl 


XXJX-74 


4-fluorocinnamyl 


Br 


H 


C(0) 


pyrazinyl 


XXJLX-75 


4-chlorocinnamyl 


H 


CI 


C(O) 


2-chloropyrid-5-yl 


XXIX-76 


4-chlorocinnamyl 


H 


F 


C(0) 


2-chloropyrid-5-yl 


XXJK-77 


4-chlorocinnamyl 


Br 


H 


C(0) 


2-chloropyrid-5-yl 


XXJX-78 


4-fluorocinnamyl 


H 


CI 


C<0) 


2-chloropyrid-5-yl 


XXK-79 


4-fluorocinnamyl 


H 


F 


C(0) 


2-chloropyrid-5-yl 


XXJX-80 


4-fluorocinnamyl 


Br 


H 


C(O) 


2-chloropyrid-5-yl 
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1 XXTX-81 


4-chlorocinnaTnvl 






\~\SJ) 


a j-LQiacnazoi-^f- yi 


XXTX-82 


4-chlorocinnamyl 


H 


F 


C(0) 


1,23-thiadiazoM-yl 


XXK-83 


4-ch 1 ottvm n n aim vl 


T3r 

x>r 


TT 
±1 




1 1 ^d, J-tniadlazol-4-yl 


XXTX-84 


4-fluorocinnamyl 


H 


CI 


C(0) 


l,2,3-thiadiazol-4-yl 


XXTX-85 


*"T— 1 1 UUH ILJl 11 MHiTiy | 


Jtl 


r 


C(0) 


1 *2,3-thiadiazol-4-Yl 


XXJX-86 


4-fluorocinnamyl 


Br 


H 


C(O) 


l,23-thiadiazol-4-yl 


XXTX-87 


4-chlorocinnamyl 


H 


ci 


C(0) 


l-methyl-5-nitro- 1 
[lH]-pyrazol-4-yl 


XXJX-88 


4-chlorocinnamyl 


H 


F 


C(0) 


l-methyl-5-nitro- 
[lHJ-pyrazol-4-Yl 


XXTX-89 


4-chlorocinnamyl 


Br 


H 


C(0) 


l-methyl-5-nitro- I 
[lH]-pyrazol-4-yl 


XXTX-90 


4-fluorocinnamyl 


H 


CI 


C(0) 


l-methyl-5-nitro- 
[ lH]-pyrazol-4-vl 


XXK-91 


4-fluorocinnamyl 


H 


F 


C(0) 


1 -methyl-5-nitro- | 
[ 1 H] -pyrazol-4-yl 


1 XXK-92 


4-fluorocinnamyl 


Br 


H 


C(0) 


l-methyl-5-nitn> 
[lH]-pyrazol-4-yl 


XXJX-93 


4-chlorocinnamyl 


H 


CI 


C(0) 


5-carbomethoxypyrid- 
' 2-yl 


XXTX-94 


4-chlorocinnamyl 


H 


F 


C(0) 


5-carbomethoxypyrid- 
2-yl 


XXK-95 



4-chlorocinnamyl 


Br 


H 


C(0) 


5-carbomethoxypyrid- I 
2-yl 


XXK-96 


4-fluorocinnamyl 


H 


a 


C(0) 


5-carbomethoxypyrid- I 
2-yl 


; 

XXJX-97 


4-fluorocinnamyl 


H 


F 


C(0) 


5-carbomethoxypyrid- 1 
2-yl 


XXK-98 


4-fluorocinnamyl 


Br 


H 


C(0) 


5-carbomethoxypyrid- 1 
2-yl 


XXK-99 


4-chlorocinnamyl 


H 


ci i 


C(0) 


4-chloropyrid-2-yl 


XXIX- 100 


'r-umoru (Jinndniy 1 


TT 
Xl 


Jr 1 


C(0) 


4-chloropynd-2-yl 


XXIX-101 


4-chlorocinnamyl 


Br 


H | 


C(0) 


4-chloropyrid-2-yl 


xxrx-102 


4-fluorocinnamyl 


H 


CI 


C(0) 


4-chloropyrid-2-yl 




**-iiuorocinnamyi 


TT 
±1 


T? 1 
1 


C(0) 


4-chloropyrid-2-yl 


XXIX- 104 


4-fluorocinnamyl 


Br 


H 1 


C<0) 


4-chloropyrid-2-yl 


1 YYTV ICS's 


4-chlorociimamyl 


TT 

H 


1 


C(0) 


2-methyl-6- 1 
trifluoromethylpyrid- 
3-yl 


XXK-106 


4-chlorocinnamyl 


H 


F 


C(0) 


Zr-iiicuiyi-o- I 
trifluoromethylpyrid- 
3-vl 


XXK-107 


4-chlorocinnamyl 


Br 


H 


C(0) 


2-methyl-6- 1 
trifluoromethylpyrid- 
3-vl 


XXTX-108 


4-fluorocinnamyl 


H 


CI 


C(Q) 


2-methyl-6- 1 
trifluoromethylpyrid- 
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3-yl 


AA1A AU7 


4-fluorocinnamvl 


H 


F 


C(0) 


2-methyl-6- 
trifluoromethylpyrid- 
3-vl 


YYTX-1 10 


4-fluorocinnamyl 


Br 


H 


C(0) 


2-methyl-6- 
trifluoromethylpyrid- 
3-yl 


XXTX-111 


4-chlorocinnamyl 


H 


CI 


C(0) 


5-methylisoxazol-3-yl 


YYTY.1 19 


4-chlorocinnaTTiyl 


H 


F 


C(O) 


5-methylisoxazol-3-yl 


YYTX-113 


4-chlorocinnamyl 


Br 


H 1 


C<0) 


5-methylisoxazol-3-yl 


yyiy_i 14 

AA1A 1 At 


4-flnorocinnaTPYl 


H 


CI 


C(O) 


5-methylisoxazol-3-yl 


yytv-1 i s 


4-fluorocinnamvl 


H 


F 


C(0) 


5-methylisoxazol-3-yl 


YYTY.1 16 


4-fluorocinnamyl 


Br 


H 


C(0) 


5-methylisoxazol-3-yl 


YYTY.1 17 


4-chlorocinnamyl 


H 


ci 


C(O) 


(pyrid-4-yl)methyl 


YYTY.1 18 


4-chlorocipTi amyl 


H 


F 


C(0) 


(pyrid-4-yl)methyl 


YYTY.1 1Q 


4-chloroc^ nan >yl 


Br 


H 


C(0) 


(pyrid-4-yl)methyl 


YYTX-1 20 


4-fhiorocinn amvl 


H 


a 


C(0) 


(pyrid-4-yl)memyl 




4-fInoTocinnamvl 


H 


F 


C(O) 


(pyrid-4-yl)methyl 


YYTY.1 99 


4-fluorocinnamvl 


Br 


H 


C(0) 


(pyrid-4-yl)methyl 


VYTY.19^ 


4-chlorocinnamvl 


H 


CI 


C(0) 


(thiophen-2-yl)methyl 


YYTY.104 


4-chlorocinn amvl 


H 


F 


C(0) 


(thiophen-2-yl)methyl 


VVTY J9^ 


4-chlorocinnamvl 


Br 


H 


C(0) 


(thiophen-2-yl)methyl 


YYTY.1 9fi 


4-fluorocinnamvl 1 


H 


CI 


C(0) 


(thiophen-2-yl)methyl 


YYTY.1 97 


4-fluoTOci nn amvl 


H 


F 


C(0) 


(thiophen-2-yl)methyl 


VYT5T-19R 


d-flnornninnamvl 


Br 


H 


C(O) 


(thiophen-2-yl)methyl 


YYTY-1 90 


4-chlorocinnamvl 


H 


CI 


C(0) 


cyclopentyl 


YYTY.1 


4-chlorocinnamvl 


H 


F 


C(0) 


cyclopentyl 


YYTY.U1 


4-chlorocinnamvl 


Br 


H 


C(0) 


cyclopentyl 


YYTX-1 


4-fl norocinn^rnvl 


H 


CI 


C(0) 


cyclopentyl 


XXTX-133 


4-fluorocinnamyl 


H 


F 


C(0) 


cyclopentyl 


YYTY.1 34 


4-fluoroci rm amyl 


Br 


! H 


C(0) 


cyclopentyl 


YYTY.1 3^ 


4-chlorocinnamvl 


H 


CI 


C(0) 


acetylaminomethyl 


YYTY.1 ^6 


4-chlorocinnamyl 


H 


F 


C(0) 


acetylaminomethyl 


XXIX- 137 


4-chlorocinnamyl 


Br 


H 


C(O) 


acetylaminomethyl 


XXIX- 13 8 


4-fluorocinnamyl 


H 


a 


C(0) 


acetylaminomethyl 


XXDC-139 


4-fluorocinnamyl 


H 


F 


C(0) 


acetylaminomethyl 


XXK-140 


4-fluorocinnamyl 


Br 


H 


C(O) 


acetylaminomethyl 


inrnc-141 


4-chlorocinnamvl 


H 


CI 


S02 


4-acetylaminophenyl 


XXK-142 


4-chlorocinnamyl 


H 


F 


S02 


4-acetylaminophenyl 1 


XXDC-143 


i 4-chlorocinnamyl 


Br 


H 


S02 


4-acetylaminophenyl 


XXIX- 144 


4-fluorocinnamyl 


H 


CI 


soz 


4-acetylaminophenyl 


XXK-145 


4-fluorocinnamyl 


H 


F 


S02 


4-acetylaminophenyl 


XXIX- 146 


4-fluorocinnamyl 


Br 


H 


sch 


4-acetylaminophenyl 


XXK-147 


4-chlorocinnamyl 


H 


CI 


so 2 


3,5-dimethylisoxazol- 
4-yl 


XXK-148 


4-chlorocinnamyl 


H 


F 


scb 


3,5-dimethylisoxazol- 
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I 4-yl 


XXDC-149 


4-chlorocinnamyl 


Br 


H 


so 2 


3,5-dunethylisoxazol- 
! 4-yl 


XXK-150 


j 4-fluorocinnamyl 


H 


CI 


so 2 


j 3,5-dimethylisoxazol- 
1 4-yl 


XXIX-151 


| 4-fluorocinnamyl 


H 


F 


S02 


3,5-dimethylisoxazol- 
4-yl 


XXEX-152 


( 4-fluorocinnamyl 


Br 


H 


so 2 


1 3,5-dimethylisoxazol- 
1 4-yl 


XXK-153 


4-chlorocinnamyl 


H 


a 


C(0) 


1 (2 " 
methoxyphenyDamino 


1 XXK-154 


I 4-chlorocinnamyl 


H 


F 


C(0) 


1 (2- 
methoxyphenyl)amino 


XXK-155 


! 4-chlorocinnamyl 


Br 


H 


C(0) 


(2- 

methoxyphenyl)amino 


XXK-156 


4-fluorocinnamyl 


H 


ci 


C(0) 


(2- 

methoxyphenyDamino 


XXIX- 157 


4-fluorocinnamyl 


1 H 


F 


C(0) 


1 (2 ~ 
methoxyphenyDammo 


XX1X-158 


4-fluorocinnamyl 


Br 


H 


C(0) 


( 

metfioxyphenyl)amjno 


XXK-159 


4-chlorociim am vl 


XI 


r 




1 cyclohexen-l-yl 


XX1X-160 


4-chlorocinnamvl 


XT 

n 


n 
M 


C(O) 


cyclohexen-l-yl 


XXDC-161 


4-chlorocinn am vl 

■ 111,1 * "llll II Y| 




XT 

XX 


C(0) 


cyclohexen-l-yl 


XXIX-162 


4-fluorncinn am vl 


XT 

Xx 




C(O) ! 


cyclohexen-l-yl 


XXEX-163 


4-fluorocinnamvl 


XT 


Jr 


C(0) 


cyclohexen-l-yl 


XXIX-164 


4-fluorocinn am vl 


p r 


TJ ! 
Xl j 


C(O) 


cyclohexen-l-yl 


XXDC-165 


4-chI oroci nn am vl 1 


XT 

n. 


J* | 




quinolin-3-yl 


XX2X-166 


4-cMorocinnamvl 1 


XT 
Xx 




rvrw 1 
C(U) 


quinolin-3-yl 


XXK-167 


4-chlorocinnamvl 1 


X>I 


XT 1 

xi i 


r*tn\ 1 


quinolin-3-yl 


XXK-168 


4-fluorocinnamyl 


XX 


n 1 


p/n\ 1 
U(O) 


quinolin-3-vl 


XXK-169 


4-fluorocinnamvl 1 


XT 

XX 


X* | 


n/n\ 1 
C(O) 


quinolin-3-yl 


XXK-170 


4-fluorocinnamyl 


Br 


H 


C(0) 


quinolin-3-yl 


XXK-171 


4-chlorocinnamvl 


XX 


X* I 




benzothiophen-2-yl 


XXK-172 


4-chlorocinnamyl • 


H 


ci i 


C(0) 


benzothiophen-2-yl 


XXK-173 


4-chlorocmnamvl 1 


ur 


XT 1 
xl j 


C(0) 


benzothiophen-2-yl 


XXK-174 


4-fluorocinnamyl 1 


H 


CI \ 


C(O) 


benzothiophen-2-yl 


XXK-175 




XT 
Xl 


r | 


C(O) 


ben2othiophen-2-yl 


XXK-176 


4-fluorocinnamyl 


Br 


H 


CfO) 


benzothiophen-2-yl 


1 XXT5C-177 


^Hcniorocinnamyl 


H 


F 


C(0) 


5-nitro-r 1 HI -nvra 7nl- 
3-yl 


XXK-178 


4-chlorocinnamyl 


H 


a 


C(0) 


5-nitro-[lH]-pyrazol- 
3-yl 


XXK-179 


4-chlorocinnamyl 


Br 


H 


C(O) 


5-nitro-[lH]-pyrazol- 
3-vl 


XXK-180 


4-fluorocinnamyl 


H 


CI 


C(O) 


5-nitro-[lH]-pyrazol- 
3-yl 
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XXK-181 


4-fluorocinnamyl 


H 


F 


C(0) 


5-nitro-[lH]-pyrazol- 
3-yl 


XXK-182 


4-fluorocinnamyl 


Br 


H 


C(0) 


5-nitro-[lH]-pyrazol- 
3-yl 


XXDC-183 


4-chlorocinnamyl 


H 


F 


C(0) 


([lHJ-tetrazol-1- 
yl)methyl 


XXK-184 


4-chlorocinnamyl 


H 


CI 


C(O) 


([lH]-tetrazol-l- 
yl)methyl 


XXIX- 185 


4-chlorocinnamvl 


Br 


H 


C(O) 


([lHJ-tetrazol-1- 
yl)methyl 


XXIX- 186 


4-fluorocinnamyl 


H 


CI 


C(0) 


([lH]-tetrazol-l- 
yl)methyl 


XXIX- 187 


4-fluorocinnamyl 


H 


F 


C(0) 


([lH]-tetrazol-l- 
yl)melhyl 


XXK-188 


4-fluorocinnamyl 


Br 


H 


C(0) 


([lH]-tetrazol-l- 
^ yl)methyl 


XXK-189 


4-chlorocinnamyl 


H 


CI 


bond 


benzyl 


XXK-190 


4-chlorocinnamyl 


H 


F 


bond 


benzyl 


XXK-191 


4-chlorocinnamyl 


Br 


H 


bond 


benzyl 


XXK-192 


4-fluorocinnamyl 


H 


CI 


bond 


benzyl 


XXK-193 


4-fluorocinnamyl 


H 


F 


bond 


benzyl 


XXK-194 


4-fluorocinnamyl 


Br 


H 


bond 


benzyl 


XXK-195 


4-chlorocinnamyl 


H 


F 


C(O) 


(4-cyanophenyl)amino 


XXDC-196 


4-chlorocinnamyl 


H 


CI 


C(O) 


(4-cyanophenyl)amino 


XXK-197 


4-chlorocinnamyl 


Br 


H 


C(0) 


(4-cyanophenyl)amino 


XXK-198 


4-fluorocinnamyl 


H 


CI 


C(0) 


(4-cyanophenyl)amino 


XXTX-199 


4-fluorocinnamyl 


H 


F 


C(0) 


(4-cyanophenyl)amino 


XXK-200 


4-fluorocinnamyl 


Br 


H 


C(O) 


(4-cyanophenyl)amino 


XXK-201 


4-chlorocinnamyl 


H 


Me 3 SiC 
C 


C(O) 


2-cWoropyrid-4-yl 


XXEX-202 


4-fluorocinnamyl 


H 


Me 3 SiC 
C 


C(O) 


2-chloropyrid-4-yl 


XXK-203 


4-chlorocinnamyl 


H 


Me 3 SiC 
C 


bond 


carbomethoxy 


XXEX-204 


4-fluorocinnamyl 


H 


Me 3 SiC 
C 


bond 


carbomethoxy 


XXK-205 


4-chlorocinnamyl 


H 


Me 3 SiC 

c 


bond 


acetyl 


XXK-206 


4-fluorocinnamyl 


H 


Me 3 SiC 


bond 


acetyl 


XXK-207 


4-chlorocinnamyl 


H 


OMe 


so 2 


n-butyl 


XXK-208 


4-chlorocinnamyl 


H 


F 


so 2 


n-butyl 


XXK-209 


4-chlorocinnamyl 


H 


CI 


so 2 


n-butyl 


XXDC-210 


4-chlorocinnamyl 


Br 


H 


so 2 


n-butyl 


XXDC-211 


4-fluorocinnamyl 


H 


OMe 


so 2 


n-butyl 


XXK-212 


4-fluorocinnamyl 


H 


CI 


so 2 


n-butyl 


XXK-213 


4-fluorocinnamyl 


H 


F 


so 2 


n-butyl 
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# 



I XXK-214 | 4-fluorocinnamyl | Br I 



H 



SQ 2 



n-butyl 



1 



Mass spectra data were obtained for selected compounds of Tables I to XXK on 
Micromass Platform 2 machines. The data are shown in Table 3. 



Table 3 


Compound Nc 


> MS data 


1-1 


444 

(95%), 

446 
(100%) 


1-2 


478 
(100%), 

480 
(70%), 
482 (15%) 


1-3 


462 
(100%), 
464 (95%) 


1-4 


489 
(100%), 
491 (70%) 


1-5 


147 
(100%), 

474 
(30%), 
476 (80%) 


1-12 


512 
(95%), 

514 
(100%), 

516 
(35%), 
518 (5%) 


1-21 


478 
(100%), 

480 
(70%), 
182 (15%) 





512 




(100%), 




514 


I-22 


(98%), 




516 




(35%), 




518 (5%) 




496 




(100%), 


I-23 


498 




(75%), 
500 (15%) 




512 




(90%), 




514 


I-32 


(100%), 




516 




(35%), 




518 (5%) 




496 




(100%), 


I-52 


498 




(70%), 
500 (15%) 




462 


1-61 


(100%), 




464 (30%) 




496 




(100%), 


1-62 


498 




(80%), 
500 (20%) 




496 




(100%), 


1-72 


498 




(70%), 


1 


500(15%) 





496 




(100%), 


I-82 


498 




(75%), 




500 (15%) 




556 




(55%), 




558 


1-92 


(100%), 




560 




(40%), 




562 (8%) 




556 




(55%), 




558 


1-112 


(100%) 

y i \j w /off 




560 




(40%), 




562 (8%) 




546 




(75%), 




548 


1-132 


(100%), 




550 




(40%), 




552 (10%) 




514 




(100%), 


1-142 


516 




(70%). 




518 (15%) 




530 




(97%), 




532 


1-152 


(100%), 




534 




(40%), 
536 (5%) 
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1-162 


530 
(100%), 

532 
(97%). 

534 
(40%), 
536 (5%) 


1-171 


512 
(98%), 

514 
(100%), 

516 
(35%), 
518 (5%) 


1 1 DO 


604 

(100%), 

ana 
oUb 

(70%), 

608(15%) 


t a no 


508 
(100%), 

(80%), 
512 (20%) 


1-202 i 


492 
(100%), 

494 
(70%). 
496(15%) 


1 010 


503 
(100%), 

DUO 

(70%), 
507 (15%) 


LOOP 


502 
(100%), 
504 

Jut 

(70%), 
506(15%) 


1-232 


536 
(100%), 

538 
(70%), 
540(15%) 





526 




(100%), 




528 


I-242 


(99%), 




530 




(35%), 




532 (5%) 




526 




(100%), 




528 


I-252 


(90%), 




530 




(35%), 




532 (5%) 




526 




(95%) 




528 


1-262 


(100%), 




530 




(35%), 




532 (5%) 




572 




(100%), 


1 OQO 


CT7A 




(80%), 

C7A /ono/ \ 
O/O \d\J7o) 




562 




(100%), 


1 OQO 


OD4 




(70%), 
566 (15%) 




431 




(100%), 


11-22 


433 




(60%). 




435(15%) 




415 


11-62 


(100%), 




417 (35%) 




381 


V-21 


(100%), 




383 (35%) 



V-22 


41 f% 
*» IO 

(100%), 

417 
(70%), 
419(15%) 


V-62 


399 
(100%), 
401 (40%) 


V-192 


411 
(100%), 
413 (60%) 


V-202 


395 
(100%), 
397 (80%) 


VM 


410 
(100%) 


VI-22 


478 
(100%), 

480 
(70%), 
482(15%) 


VI-62 


462 
(100%), 
464 (30%) 


VI-101 


488 
(100%), 

490 
(100%) 


VI-202 


458 
(100%), 
460 (30%) 


IX-62 


(100%), 
437 (40%) 


X-22 


ACQ 

459 
(100%), 

461 
(75%). 
463(15%) 


X-62 


443 
(100%), 
445 (40%) 
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XI-62 


467 
(100%), 
W69 (40%) 


XII-22 


I 478 
(100%), 

480 
(75%), 

I 482 
(35%), 

(484(5%) 


Xlll-22 


1 471 
(100%), 

473 
(70%), 

[475 (15%) 


XIII-62 


455 
(100%), 
k57 (35%) 


XIV-22 i 


451 
(100%), 

453 
(70%), 
455 (15%) 


XV-22 


528 
(100%), 

530 
(70%), 
532(10%) 


XVII-62 


533 
(100%), 
>35 (40%) 


XVIII-22 

15 


555 
(100%). 

557 
(80%), 
59 (20%) 


XVIII-202 

r 


535 
(100%), 
37 (40%) 



XIX-22 


(100%), 

504 
(70%), 
506 (10%) 


XIX-202 


482 
(100%), 
484(40%) 


XX-22 


521 
(100%). 

523 
(75%), 
525(15%) 



XX-62 



XXI-22 



XXI-62 



541 
(100%), 
543 (40%)| 



XXII-22 



XXV-62 



XXV-222 



XXVI-1 



505 
(100%), 
507 (40%)| 



557 
(100%), 

559 
(70%), 
561 (15%)| 



526 
(100%), 

528 
(97%), 

530 
(30%), 
532 (5%) I 



357 
(100%), 
359 (55%)| 



363 
(100%), 
(30%)| 



365 



460 
(100%), 

462 
(100%) 



XXVI-2 


494 
(100%), 
496 
1 (1UQ%), 1 
[498 (20%) 


XXVi-22 


1 528 1 
(100%), 

530 

(97%), 

532 

(30%), 

1 534 (5%) | 


XXVIH-7 


523 
(100%), 

525 
(80%), 
527 (2Ci%M 


XXVIII-27 


519 
(100%), 
521 (40%) 


XXVIII-42 


565 I 
(100%), 
567 (40%) 


XXVIII-67 

4 


495 
(100%), 

497 
(70%). 
99 (10%) 



XXVIII-97 



XXVIII-132 

I 


503 
(100%), 
505 (40%) 


XXVIII-162 

j 


537 
(100%), 
539 (40%) 



502 
(100%), 

504 
(70%), 
506 (10%)| 
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XXVIIM87 


589 
(95%), 

591 
(100%), 

593 
(40%), 
595 (5%) 


XXVIII-217 


COS 

(100%). 

537 
(70%). 
539(10%) 


XXVIII-252 


(100%), 
477(40%) 


yyiY-1 


492 
(100%), 

494 
(70%), 
496(15%) 


yyiy.T 


536 
(100%). 

538 
(70%). 
540 (15%) 


w/\i/v i o 


476 
(100%), 

478 
(80%), 
480 (20%) 


XXIX-19 


458 
(100%), 

460 
(85%), 
462(15%) 


XXIX-31 


528 
(100%), 

530 
(97%), 

532 
(30%), 
534(5%) 



XXIX-37 


556 
(100%), 

558 
(70%), 
560 (15%) 


XXIX-43 


470 
(100%), 

472 
(100%), 

474 
(100%), 
476 (30%) 


XXIX-49 


251 
(100%), 
307 (70%) 


XXIX-69 


479 
(100%), 

481 
(70%), 
483 (15%) 


XXIX-75 


512 
(95%), 

514 
(100%), 

516 
(40%), I 
518(5%) 


XXIX-81 


485 
(100%), 

487 
(75%). 
489 (20%) 


XXIX-87 


526 
(100%), 

528 
(70%), 
530 (10%) 


XXIX-93 


536 
(100%), 

538 
(70%). 
540 (15%) 




XXIX-99 


512 
(95%). 

514 
(100%), 

516 
(30%), 
518(5%) 


XX1X-105 


560 
(100%), 

562 
(70%), 
564 (15%) 


XXIX-111 


482 
(100%), 

484 
(70%), 
486 (15%) 


XXIX-117 


373 
(100%), 

375 
(70%), 
377(15%) 
492 

/ono/ \ 
(20%), 

494 (15%) 


XXIX-123 


497 
(100%), 

499 
(75%), 
501 (15%) 


XXIX-129 


469 
(100%), 

471 
(75%), 
473 (15%) 


XXIX-135 


472 
(100%), 

474 
(70%), 
476 (15%) 
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XXIX-1 41 


570 
(100%), 

572 
(75%), 
574(15%) 


XXIX-1 47 


532 
(100%), 

oo*f 
(80%), 
536 (20%) 


XXIX-153 


522 
(100%), 

524 
(75%), 
526 (15%) 


XXIX-159 


465 
(100%), 
467 (40%) 


XXIX-165 

i 


512 
(100%), 
514 (40%) 



XXIX-171 


517 
(100%), 
519(40%) 


XXIX-1 77 


427 
(100%), 

496 
(80%), 
498 (30%) 


XXIX- 183 


467 
(100%), 
469 (35%) 


XXIX-1 89 


463 
(100%), 

465 
(55%), 
467 (15%) 


XXIX-1 95 


501 
(100%), 
503 (40%) 



XXIX-1 96 


517 
(100%), 

519 
(70%), 
521 (15%) 


XXIX-201 


574 
(100%), 

576 
(80%), 
578 (20%) 


XXIX-207 


489 
(100%), 
491 (40%) 



The compounds of the invention may be made in a variety of ways, 
may be made by the reactions summarised in Scheme I. 



For example they 
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SCHEME I 
+ 



2. Nudeophile 




1. Acid 

2. Neutralise and 
evaporate 



Y-R1 



R9. 



I I 


R8 


R8-L, base 




or 

R-CHO, reducing agent 
or 




R-B(OH) 2 , (CH 2 Q) n 


^ K1 /^R3^ 





(1) 



Y— R1 



Thus a compound of formula 1 may be synthesised from compounds of formula 2a c 
2b by reaction with an alkylating agent of the formula R8-L, where L is chloride, bromide, 
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iodide or a sulfonate (e.g. mesylate or tosylate) or similar leaving group at a temperature of 
between ambient temperature and 100°C, typically 65°C, in an organic solvent such as 
dichloromethane, chloroform or 1,2-dichloroethane in the presence of a tertiary amine base 
such as triethylamine or diisopropylethylamine and optionally catalysed by halide salts such 

5 as sodium iodide, potassium iodide or tetrabutylammonium iodide. 

Alternatively, a compound of formula 2a or 2b may be reacted with an aldehyde of 
the formula RCHO at a temperature between ambient temperature and 100°C in an organic 
solvent such as tetrahydrofuran or ethanol or mixtures of solvents in the presence of a 
reducing agent such as borane-pyridine complex, sodium borohydride, sodium 

10 (triacetoxy)borohydride, sodium cyanoborohydride or such like, to produce a compound of 
formula 1 where R8 is CBfe-R. 

Alternatively, a compound of formula 2a or 2b may be reacted with 
paraformaldehyde and a boronic acid of the formula R-B(OH>2 at a temperature between 
ambient temperature and 100°C in an organic solvent such as ethanol, 1,4-dioxane or water 

15 to produce a compound of formula 1 where R8 is CHfe-R. 

A compound of formula 2a may be obtained from a compound of formula 3 by 
reaction with an acid such as trifluoroacetic acid at ambient temperature in an organic solvent 
such as dichloromethane, chloroform or 1,2-dichloroethane followed by neutralisation of the 
reaction mixture with an aqueous solution of an inorganic base such as sodium carbonate, 

20 sodium bicarbonate or similar compound 

Similarly a compound of formula 2b may be formed by reaction of a compound of 
formula 3 with an acid such as trifluoroacetic acid at ambient temperature in an organic 
solvent such as dichloromethane, chloroform or 1,2-dichloroethane followed by evaporation 
of the solvents and trituration with organic solvents such as ether or hexane. 

25 Compounds of formula 3 may be obtained from compounds of formula 4 by reaction 

with a suitable electrophilic species. Compounds of formula 3 where Y is a carbonyl group 
may be formed by the reaction of compounds of formula 4 with a carboxylic acid derivative 
of formula R1-C(0>Z where Z is chloride, hydroxy, alkoxy or acyloxy at a temperature 
between 0°C and 150°C optionally in an organic solvent such as dichloromethane, 

30 chloroform or 1,2-dichloroethane, optionally in the presence of a tertiary amine base such as 
triethylamine or diisopropylethylamine and optionally in the presence of a coupling agent 
such as dicyclohexylcarfcodiimide. Compounds of formula 3 where Y is a carbonyl group and 
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Rl is an amino substituent of formula R'-NH- may be formed by the reaction of compounds 
of formula 4 with an isocyanate of formula R'-N=C=0 under similar conditions. Compounds 
of formula 3 where Y is a group of formula S(0) q may be formed from compounds of 
formula 4 by treatment with compounds of formula of Rl-S(0) q -Cl under similar conditions. 
Compounds of formula 3 where Y is a thiocarbonyl group and Rl is an amino substituent of 
formula R'-NH- may be formed by the reaction of compounds of formula 3 with an 
isothiocyanate of formula R*-N=G=S under similar conditions. Alternatively compounds of 
formula 3 where Y is a thiocarbonyl group and Rl is a carbon substituent may be formed by 
treatment of compounds of formula 3 where Y is a carbonyl group and Rl is a carbon 
substituent with a suitable thionating agent such as Lawesson's reagent. 

In the above procedures, acid derivatives of the formula R1-C(0)-Z, isocyanates of 
formula R'-N=C=0, isothiocyanates of formula R'-N=C=S and sulfur electrophiles of 
formula Rl-S(0) q -Cl are either known compounds or may be formed from known 
compounds by known methods by a person skilled in the art 

Compounds of formula 4 may be obtained by reacting compounds of formula 5 with 
compounds of formula 6 at a temperature of between 0°C and 100°C in an organic solvent 
such as dichloromethane, chloroform or 1,2-dichloroethane in the presence of an acid such as 
hydrochloric acid or trifluoroacetic acid and a co-solvent such as water, methanol or ethanol, 
or in the presence of a Lewis acidic metal salt such as a 2inc(H) dihalide. The intermediates 
formed are subsequently treated with a nucleophile R3-M (where M is a metallic species. R3- 
M is for example a Grignard reagent) or, when R3 is hydrogen, a reducing agent such as 
sodium borohydride, sodium (triacetoxy)borohydride, sodium cyanoborohydride or similar at 
ambient temperature in organic solvent such as ethanol or chloroform. The basic procedure is 
described in Tetrahedron (1997), 53, 10983-10992. 

Compounds of formula 6 may be obtained from compounds of formula 7 by reaction 
with a 1-alkoxy substituted phosphonium salt such as 

methoxymethyl(triphenyl)phosphonium chloride and a base such as potassium te/?-butoxide 
at a temperature of 0°C to room temperature in tetrahydrofuran. 

Compounds of formula 5 and 7 are either known compounds or may be obtained 
from known compounds by known techniques. 

Certain compounds of formula 2, 3, 4 and 6 are novel and as such form a further 
aspect of the invention. 
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Further procedures for making compounds of formula 1 * (compounds of formula I where R 2 , 
R 3 , R 9 and R 10 are all hydrogen) are illustrated in scheme II below 

SCHEME II 

H R8 
R8-L, base 

p 
(12) 





Acid 



(11) 



*8 



Me 




=$8 



Ph s p \^OMe 



CI 



a. Compound (5), acid 

b. Reducing agent 



(R4n-tt 



(8) 




Hydrolysis 




(10) 




R1COCI, base 
or 

R1COOH, 
coupling reagent 
or 

RNCO or RNCS 
or 

R1S0 2 CI, base 
or 

Ar-L, base 
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Thus a compound of formula 1' may be obtained from a compound of foimula 8 by 
reaction with an acid chloride or chlorofonnate of the formula R1COC1 at a temperature 
between 0 °C and ambient in organic solvent such as dichloromethane, chloroform or 1,2- 
dichloroethane in the presence of a tertiary amine base such as triethylamine or 
diisopropylethylamine. 

Alternatively, a compound of formula V may be obtained from a compound of 
formula 8 by reaction with a carboxylic acid of the formula R1COOH and a standard 
coupling agent such as 2-chloro- 1 3-<iimethyl-2-imidazolium hexafluorophosphate, or 
carbodiimide reagents such as dicyclohexylcarbodiimide or l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride at a temperature between 0 °C and ambient in organic 
solvent such as dichloromethane or tetrahydrofuran in the presence of a tertiary amine base 
such as triethylamine or diisopropylethylamine. 

A compound of formula 1 9 may alternatively be obtained from a compound of 
formula 8 by reaction with a isocyanate or isothiocyanate of the formula RNCO or RNCS 
respectively at a temperature between 0 °C and ambient in organic solvent such as 
dichloromethane or tetrahydrofuran, optionally in the presence of a tertiary amine base such 
as triethylamine or diisopropylethylamine. 

A compound of formula 1 * may also be obtained from a compound of formula 8 by 
reaction with a sulfonyl chloride of the formula R1S0 2 C1 at a temperature between 0 °C and 
ambient in organic solvent such as dichloromethane or tetrahydrofuran, in the presence of a 
tertiary amine base such as triethylamine or diisopropylethylamine. 

Alternatively, a compound of formula V may be obtained from a compound of 
formula 8 by reaction with an aryl or heteroaryl compound of formula Ar-L where Lis a 
leaving group such as halide (especially fluoride), such as a 2-halopyridine, a 2- 
halopyrimidine, a 4-halopyridine, a 2-halopyrazine or such like at a temperature between 50 
°C and 150 °C in a solvent such as dimethylsulfoxide in the presence of a strong base such as 
sodium hydride. 

Compounds of formula 8 may be obtained by reacting compounds of formula 9 with 
compounds of formula 5 (in scheme I) at a temperature of between ambient and 100 °C in 
organic solvent such as dichloromethane, chloroform or 1,2-dichloroethane in the presence of 
an acid such as trifluoroacetic acid for typically 4 to 12 hours, followed by addition of a 
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reducing agent such as triethylsilane and reaction at a temperature of ambient to 100 °C until 

the reaction is complete- 
Alternatively, Compounds of formula 8 may be obtained by reacting compounds of 

formula 9 with compounds of formula 5 at a temperature of between 0 °C and 100 °C in 
5 organic solvent such as dichloromethane, chloroform or 1,2-dichloroethane in the presence of 

an acid such as hydrochloric acid, or trifluoroacetic acid and a co-solvent of either water or 

methanol or ethanol, or in the presence of a Lewis acidic metal salt such as zmc(JT) dihalide. 

The intermediates formed are subsequently treated with a reducing agent such as sodium 

borohydride, sodium (triacetoxy)borohydride, sodium cyanoborohydride or such like at 
10 ambient temperature in organic solvent such as ethanol or chloroform. 

Compounds of formula 8 may also be obtained by the hydrolysis of compounds of 

formula la (which are also a sub-set of compounds of formula 1) preferably with an aqueous 

acid, typically 6 N hydrochloric acid at reflux temperature- 
Compounds of formula 9 may be obtained from compounds of formula 10 by reaction 
15 with methoxymethyl(triphenyl)phosphonium chloride or the corresponding bromide salt and 

a base such as potassium reit-butoxide at a temperature of 0 °C to ambient in 

tetrahydrofuran. 

Compounds of formula 10 may be obtained by reacting compounds of formula 1 1 
with an aqueous solution of acid, typically 6 N hydrochloric acid at reflux temperature. 
20 Compounds of formula 1 1 may be obtained from compounds of formula 12 by 

reaction with an electrophile of the formula R8-L, where L is chloride, bromide, iodide or a 
sulfonate (e.g. mesylate or tosylate) or similar leaving group at between ambient temperature 
and 100 °C, typically around 60 °C in an organic solvent such as dichloromethane, 
chloroform or 1,2-dichloroethane in the presence of an excess of a tertiary amine base such 
25 as triethylamine or diisopropylethylamine and optionally catalysed by halide salts such as 
sodium iodide, potassium iodide or tetrabutylammonium iodide. 

Compounds of formula 12 are known compounds or may be obtained from known 
compounds by known techniques. 

Certain compounds of formula 8, 9, 10 and 1 1 are novel and as such form a further 
30 aspect of the invention. 
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Hie skilled person will readily recognise that it is possible to interconvert one 
compound of formula I to other compounds of formula I and examples of such procedures 
are given in schemes m, IV, V and VI below. 
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SCHEME IV 





PPD 50698 




The compounds of formula (I) can be used to combat and control infestations of 
insect pests such as Lepidoptera, Diptera, Herniptera, Thysanoptera, Orthoptera, Dictyoptera, 
Coleoptera, Siphonaptera, Hymenoptera and Isoptera and also other invertebrate pests, for 
example, acarine, nematode and mollusc pests. Insects, acarines, nematodes and molluscs 
are hereinafter collectively referred to as pests. The pests which may be combated and 
controlled by the use of the invention compounds include those pests associated with 
agriculture (which term includes the growing of crops for food and fibre products), 
horticulture and animal husbandry, companion animals, forestry and the storage of products 
of vegetable origin (such as fruit, grain and timber); those pests associated with the damage 
of man-made structures and the transmission of diseases of man and animals; and also 
nuisance pests (such as flies). 

Examples of pest species which may be controlled by the compounds of formula (I) 
include: Myzus persicae (aphid), Aphis gossypii (aphid), Aphis fabae (aphid), Lygus spp. 
(capsids), Dysdercus spp. (capsids), Nilaparvata lugens (planthopper), Nephotettixc incticeps 
(leafhopper), Nezara spp. (stinkbugs), Euschistus spp. (stinkbugs), Leptocorisa spp. 
(stinkbugs), Frankliniella occidentalis (thrip), Thrips spp. (thrips), Leptinotarsa 
decemlineata (Colorado potato beetle), Anthonomus grandis (boll weevil), Aonidiella spp. 
(scale insects), Trialeurodes spp. (white flies), Benusia tabaci (white fly), Ostrinia nubilalis 
(European com borer), Spodoptera littoralis (cotton leafworm), Heliothis virescens (tobacco 
budworm), Helicoverpa armigera (cotton bollworm), Helicoverpa zea (cotton bollworm), 
Sylepta derogata (cotton leaf roller), Pieris brassicae (white butterfly), Plutella xylostella 
(diamond back moth), Agrotis spp. (cutworms), Chilo suppressalis (rice stem borer), Locusta 
migratoria (locust), Chortiocetes terminifera (locust), Diabrotica spp. (rootworms), 
Panonychus ulmi (European red mite), Panonychus citri (citrus red mite), Tetranychus 
urticae (two-spotted spider mite), Tetranychus cinnabarinus (carmine spider mite), 
Phyllocoptruta oleivora (citrus rust mite), Polyphagotarsonemus lotus (broad mite), 
Brevipalpus spp. (flat mites), Boophilus microplus (cattle tick), Dermacentor variabilis 
(American dog tick), Ctenocephalides felis (cat flea), Liriomyza spp. Oeafminer), Musca 
domestica (housefly), Aedes aegypti (mosquito), Anopheles spp. (mosquitoes), Culex spp. 
(mosquitoes), Lucillia spp. (blowflies), Blattella germanica (cockroach), Periplaneta 
americana (cockroach), Blatta orientalis (cockroach), termites of the Mastotermitidae (for 
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example Mastotermes spp.), the Kaloteimitidae (for example Neotermes spp.), the 
Rhinotermitidae (for example Coptotermesformosanus, Reticulitermes flavipes, R. speratu, 
R virginicus, R. Hesperus, and R. santonensis) and the Termitidae (for example Globitermes 
sidphureusX Solenopsis geminata (fire ant), Monomorium pharaonis (pharaoh's ant), 
Damalinia spp. and Linognathus spp. (biting and sucking lice), Meloidogyne spp. (root knot 
nematodes), Globodera spp. sndHeterodera spp. (cyst nematodes), Pratylenckus spp. (lesion 
nematodes), Rhodopholus spp. (banana burrowing nematodes), Tylenchulus spp.(citrus 
nematodes), Haemonchus contortus (barber pole worm), Caenorhdbditis elegansjymzgai 
eelworm), Trichostrongylus spp. (gastro intestinal nematodes) and Deroceras reticulatum 
(slug). 

The invention therefore provides a method of combating and controlling insects, 
acarines, nematodes or molluscs which comprises applying an insecticidally, acaricidally, 
nematicidally or molluscicidally effective amount of a compound of formula CD, or a 
composition containing a compound of formula CD, to a pest, a locus of pest, or to a plant 
susceptible to attack by a pest, The compounds of formula (I) are preferably used against 
insects, acarines or nematodes. 

The term "plant" as used herein includes seedlings, bushes and trees. 
In order to apply a compound of formula (I) as an insecticide, acaricide, nematicide or 
molluscicide to a pest, a locus of pest, or to a plant susceptible to attack by a pest, a 
compound of formula CD is usually formulated into a composition which includes, in addition 
to the compound of formula (I), a suitable inert diluent or carrier and, optionally, a surface 
active agent (SFA). SFAs are chemicals which are able to modify the properties of an 
interface (for example, liquid/solid, liquid/air or liquid/liquid interfaces) by lowering the 
interfacial tension and thereby leading to changes in other properties (for example dispersion, 
emulsification and wetting). It is preferred that all compositions (both solid and liquid 
formulations) comprise, by weight, 0.0001 to 95%, more preferably 1 to 85%, for example 5 
to 60%, of a compound of formula (I). The composition is generally used for the control of 
pests such that a compound of formula (I) is applied at a rate of from 0. lg tolOkg per hectare, 
preferably from lg to 6kg per hectare, more preferably from lg to 1kg per hectare. 

When used in a seed dressing, a compound of formula (I) is used at a rate of O.OOOlg 
to lOg (for example O.OOlg or 0.05g), preferably 0.005g to lOg, more preferably 0.005g to 4g, 
per kilogram of seed. 
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In another aspect the present invention provides an insecticidal, acaricidal, 
nematicidal or molluscicidal composition comprising an insecticidally, acaricidally, 
nematicidally or moUuscicidaUy effective amount of a compound of formula (T) and a 
suitable carrier or diluent therefor. The composition is preferably an insecticidal, acaricidal, 
nematicidal or molluscicidal composition. 

hi a still further aspect the invention provides a method of combating and controlling 
pests at a locus which comprises treating the pests or the locus of the pests with an 
insecticidally, acaricidally, nematicidally or molluscicidalfy effective amount of a 
composition comprising a compound of formula (I). The compounds of formula (I) are 
preferably used against insects, acarines or nematodes. 

The compositions can be chosen from a number of formulation types, including 
dustable powders (DP), soluble powders (SP), water soluble granules (SG), water dispersible 
granules (WG), wettable powders (WP), granules (GR) (slow or fast release), soluble 
concentrates (SL), oil miscible liquids (OL), ultra low volume liquids (UL), emulsifiable 
concentrates (EC), dispersible concentrates (DC), emulsions (both oil in water (EW) and 
water in oil (EO)), micro-emulsions (ME), suspension concentrates (SC), aerosols, 
fogging/smoke formulations, capsule suspensions (CS) and seed treatment formulations. The 
formulation type chosen in any instance will depend upon the particular purpose envisaged 
and the physical, chemical and biological properties of the compound of formula (T). 

Dustable powders (DP) may be prepared by mixing a compound of formula (I) with 
one or more solid diluents (for example natural clays, kaolin, pyrophyllite, bentonite, 
alumina, montmorillonite, kieselguhr, chalk, diatomaceous earths, calcium phosphates, 
calcium and magnesium carbonates, sulphur, lime, flours, talc and other organic and 
inorganic solid carriers) and mechanically grinding the mixture to a fine powder. 

Soluble powders (SP) may be prepared by mixing a compound of formula (!) with 
one or more water-soluble inorganic salts (such as sodium bicarbonate, sodium carbonate or 
magnesium sulphate) or one or more water-soluble organic solids (such as a polysaccharide) 
and, optionally, one or more wetting agents, one or more dispersing agents or a mixture of 
said agents to improve water dispersibffity/solubility. The mixture is then ground to a fine 
powder. Similar compositions may also be granulated to form water soluble granules (SG). 

Wettable powders (WP) may be prepared by mixing a compound of formula CD with 
one or more solid diluents or carriers, one or more wetting agents and, preferably, one or 




more dispersing agents and, optionally, one or more suspending agents to facilitate the 
dispersion in liquids. The mixture is then ground to a fine powder. Similar compositions 
may also be granulated to form water dispersible granules (WG). 

Granules (GR) may be formed either by granulating a mixture of a compound of 

5 formula (I) and one or more powdered solid diluents or carriers, or from pre-formed blank 
granules by absorbing a compound of formula Q) (or a solution thereof, in a suitable agent) in 
a porous granular material (such as pumice, attapulgite clays, fuller's earth, kieselguhr, 
diatomaceous earths or ground com cobs) or by adsorbing a compound of formula <T) (or a 
solution thereof, in a suitable agent) on to a hard core material (such as sands, silicates, 

10 mineral carbonates, sulphates or phosphates) and drying if necessary. Agents which are 
commonly used to aid absorption or adsorption include solvents (such as aliphatic and 
aromatic petroleum solvents, alcohols, ethers, ketones and esters) and sticking agents (such 
as polyvinyl acetates, polyvinyl alcohols, dextrins, sugars and vegetable oils). One or more 
other additives may also be included in granules (for example an emulsifying agent, wetting 

15 agent or dispersing agent). 

Dispersible Concentrates (DC) may be prepared by dissolving a compound of 
formula CD in water or an organic solvent, such as a ketone, alcohol or glycol ether. These 
solutions may contain a surface active agent (for example to improve water dilution or 
prevent crystallisation in a spray tank). 

20 Emulsifiable concentrates (EC) or oil-in-water emulsions (EW) may be prepared by 

dissolving a compound of formula (I) in an organic solvent (optionally containing one or 
more wetting agents, one or more emulsifying agents or a mixture of said agents). Suitable 
organic solvents for use in ECs include aromatic hydrocarbons (such as alkylbenzenes or 
alkylnaphthalenes, exemplified by SOLVESSO 100, SOLVESSO 150 and SOLVESSO 200; 

25 SOLVESSO is a Registered Trade Mark), ketones (such as cyclohexanone or 

methylcyclohexanone) and alcohols (such as benzyl alcohol, furfiiryl alcohol or butanol), 
N-alkylpyrrolidones (such as N-methylpyrrolidone or N-octylpyrrolidone), dimethyl amides 
of fatty acids (such as C 8 -Cio fatty acid diethylamide) and chlorinated hydrocarbons. An 
EC product may spontaneously emulsify on addition to water, to produce an emulsion with 

30 sufficient stability to allow spray application through appropriate equipment. Preparation of 
an EW involves obtaining a compound of formula 0) either as a liquid (if it is not a liquid at 
room temperature, it may be melted at a reasonable temperature, typically below 70°C) or in 
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solution (by dissolving it in an appropriate solvent) and then emulsifiying the resultant liquid 
or solution into water containing one or more SFAs, under high shear, to produce an 
emulsion. Suitable solvents for use in EWs include vegetable oils, chlorinated hydrocarbons 
(such as chlorobenzenes), aromatic solvents (such as alkylbenzenes or alkylnaphthalenes) 
5 and other appropriate organic solvents which have a low solubility in water. 

Microemulsions (ME) may be prepared by mixing water with a blend of one or more 
solvents with one or more SFAs, to produce spontaneously a thermodynamically stable 
isotropic liquid formulation. A compound of formula (T) is present initially in either the 
water or the solvent/SFA blend. Suitable solvents for use in MEs include those hereinbefore 
10 described for use in in ECs or in EWs. An ME may be either an oil-in-water or a water-in-oil 
system (which system is present may be determined by conductivity measurements) and may 
be suitable for mixing water-soluble and oil-soluble pesticides in the same formulation. An 
ME is suitable for dilution into water, either remaining as a microemulsion or forming a . 
conventional oil-in-water emulsion. 
15 Suspension concentrates (SC) may comprise aqueous or non-aqueous suspensions of 

finely divided insoluble solid particles of a compound of formula (I). SCs may be prepared 
by ball or bead milling the solid compound of formula (I) in a suitable medium, optionally 
with one or more dispersing agents, to produce a fine particle suspension of the compound. 
One or more wetting agents may be included in the composition and a suspending agent may 
20 be included to reduce the rate at which the particles settle. Alternatively, a compound of 
formula (I) may be dry milled and added to water, containing agents hereinbefore described, 
to produce the desired end product. 

Aerosol formulations comprise a compound of formula (J) and a suitable propellant 
(for example n-butane). A compound of formula (T) may also be dissolved or dispersed in a 
25 suitable medium (for example water or a water miscible liquid, such as n-propanol) to 
provide compositions for use in non-pressurised, hand-actuated spray pumps. 

A compound of formula (J) may be mixed in the dry state with a pyrotechnic mixture 
to form a composition suitable for generating, in an enclosed space, a smoke containing the 
compound. 

30 Capsule suspensions (CS) may be prepared in a maimer similar to the preparation of 

EW formulations but with an additional polymerisation stage such that an aqueous dispersion 
of oil droplets is obtained, in which each oil droplet is encapsulated by a polymeric shell and 
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contains a compound of foimula (I) and, optionally, a carrier or diluent therefor. The 
polymeric shell may be produced by either an interfacial polycondensation reaction or by a 
coacervation procedure. The compositions may provide for controlled release of the 
compound of formula (I) and they may be used for seed treatment A compound of formula 
CO may also be formulated in a biodegradable polymeric matrix to provide a slow, controlled 
release of the compound. 

A composition may include one or more additives to improve the biological 
performance of the composition (for example by improving wetting, retention or distribution 
on surfaces; resistance to rain on treated surfaces; or uptake or mobility of a compound of 
formula (I)). Such additives include surface active agents, spray additives based on oils, for 
example certain mineral oils or natural plant oils (such as soy bean and rape seed oil), and 
blends of these with other bio-enhancing adjuvants (ingredients which may aid or modify the 
action of a compound of formula (I)). 

A compound of formula (1) may also be formulated for use as a seed treatment, for 
example as a powder composition, including a powder for dry seed treatment (DS), a water 
soluble powder (SS) or a water dispersible powder for slurry treatment (WS), or as a liquid 
composition, including a flowable concentrate (FS), a solution (LS) or a capsule suspension 
(CS). The preparations of DS, SS, WS, FS and LS compositions are very similar to those of, 
respectively, DP, SP, WP, SC and DC compositions described above. Compositions for 
treating seed may include an agent for assisting the adhesion of the composition to the seed 
(for example a mineral oil or a film-forming barrier). 

Wetting agents, dispersing agents and emulsifying agents may be surface SFAs of the 
cationic, anionic, amphoteric or non-ionic type. 

Suitable SFAs of the cationic type include quaternary ammonium compounds (for 
example cetyltrimethyl ammonium bromide), imidazolines and amine salts. 

Suitable anionic SFAs include alkali metals salts of fatty acids, salts of aliphatic 
monoesters of sulphuric acid (for example sodium lauryl sulphate), salts of sulphonated 
aromatic compounds (for example sodium dodecylbenzenesulphonate, calcium 
dodecylbenzenesulphonate, butylnaphthalene sulphonate and mixtures of sodium di- 
wopropyl- and tri-zjopropyl-naphthalene sulphonates), ether sulphates, alcohol ether 
sulphates (for example sodium laureth-3-sulphate), ether carboxylates (for example sodium 
laureth-3-carboxylate), phosphate esters (products from the reaction between one or more 
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fatty alcohols and phosphoric acid (predominately mono-esters) or phosphorus pentoxide 
(predominately di-esters), for example the reaction between lauryl alcohol and 
tetraphosphoric acid; additionally these products may be ethoxylated), sulphosuccinamates, 
paraffin or olefine sulphonates, taurates and lignosulphonates. 

Suitable SFAs of the amphoteric type include betaines, propionates and glycinates. 

Suitable SFAs of the non-ionic type include condensation products of alkylene oxides, 
such as ethylene oxide, propylene oxide, butylene oxide or mixtures thereof, with fatty 
alcohols (such as oleyl alcohol or cetyl alcohol) or with alkylphenols (such as octylphenol, 
nonylphenol or octylcresol); partial esters derived from long chain fatty acids or hexitol 
anhydrides; condensation products of said partial esters with ethylene oxide; block polymers 
(comprising ethylene oxide and propylene oxide); alkanolamides; simple esters (for example 
fatty acid polyethylene glycol esters); amine oxides (for example lauryl dimethyl amine 

oxide); and lecithins. 

Suitable suspending agents include hydrophilic colloids (such as polysaccharides, 
polyvinylpyrroUdone or sodium carboxymethylcellulose) and swelling clays (such as 

bentonite or attapulgite). 

A compound of formula (D may be applied by any of the known means of applying 
pesticidal compounds. For example, it may be applied, formulated or unformulated, to the 
pests or to a locus of the pests (such as a habitat of the pests, or a growing plant liable to 
infestation by the pests) or to any part of the plant, including the foliage, stems, branches or 
roots, to the seed before it is planted or to other media in which plants are growing or are to 
be planted (such as soil surrounding the roots, the soil generally, paddy water or hydroponic 
culture systems), directly or it may be sprayed on, dusted on, applied by dipping, applied as a 
cream or paste formulation, applied as a vapour or applied through distribution or 
incorporation of a composition (such as a granular composition or a composition packed in a 
water-soluble bag) in soil or an aqueous environment 

A compound of formula (D may also be injected into plants or sprayed onto 
vegetation using electrodynamic spraying techniques or other low volume methods, or 
applied by land or aerial irrigation systems. 

Compositions for use as aqueous preparations (aqueous solutions or dispersions) are 
generally supplied in the form of a concentrate containing a high proportion of the active 
ingredient, the concentrate being added to water before use. These concentrates, which may 
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include DCs, SCs, ECs, EWs, MEs SGs, SPs, WPs, WGs and CSs, are often required to 
withstand storage for prolonged periods and, after such storage, to be capable of addition to 
water to form aqueous preparations which remain homogeneous for a sufficient time to 
enable them to be applied by conventional spray equipment Such aqueous preparations may 
contain varying amounts of a compound of formula Q) (for example 0.0001 to 10%, by 
weight) depending upon the purpose for which they are to be used. 

A compound of formula (I) may be used in mixtures with fertilisers (for example 
nitrogen-, potassium- or phosphorus-containing fertilisers). Suitable formulation types 
include granules of fertiliser. The mixtures suitably contain up to 25% by weight of the 
compound of formula (I). 

The invention therefore also provides a fertiliser composition comprising a fertiliser 
and a compound of formula (I). 

The compositions of this invention may contain other compounds having biological 
activity, for example micronutrients or compounds having fungicidal activity or which 
possess plant growth regulating, herbicidal, insecticidal, nematicidal or acaricidal activity. 

The compound of formula (J) may be the sole active ingredient of the composition or 
it may be admixed with one or more additional active ingredients such as a pesticide, 
fungicide, synergist, herbicide or plant growth regulator where appropriate. An additional 
active ingredient may: provide a composition having a broader spectrum of activity or 
increased persistence at a locus; synergise the activity or complement the activity (for 
example by increasing the speed of effect or overcoming repellency) of the compound of 
formula (I); or help to overcome or prevent the development of resistance to individual 
components. The particular additional active ingredient will depend upon the intended utility 
of the composition. Examples of suitable pesticides include the following: 

a) Pyrethroids, such as permethrin, cypennethrin, fenvalerate, esfenvalerate, deltamethrin, 
cyhalothrin (in particular lambda-cyhalothrin), bifenthrin, fenpropathrin, cyfluthrin, 
tefluthrin, fish safe pyrethroids (for example ethofenprox), natural pyrethrin, tetramethrin, 
s-bioaUethrin, fenfluthrin, prallethrin or 5-benzyl-3-furyImemyl-(E>(lR^S)-2^-dimethyl- 
3-(2-oxothiolan-3-ylidenemethyl)cyclopropanecarboxylate; 

b) Organophosphates, such as, profenofos, sulprofos, acephate, methyl parathion, 
azinphos-methyl, demeton-s-methyl, heptenophos, thiometon, fenamiphos, monocrotophos, 
profenofos, triazophos, methamidophos, dimethoate, phosphamidon, malathion, chlorpyrifos, 
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f. 

phosalone, terbufos, fensulfothion, fonofos, phorate, phoxim, pirimiphos-methyl, 
pirimiphos-ethyl, fenitrothion, fosthiazate or diazinon; 

c) Carbamates (including aryl carbamates), such as pirimicarb, triazamate, cloethocarb, 
carbofuran, furathiocarb, ethiofencarb, aldicarb, thiofurox, carbosulfan, bendiocarb, 
fenobucarb, propoxur, methomyl or oxamyl; 

d) Benzoyl ureas, such as diflubenzuron, triflumuron, hexaflumuron, flufenoxuron or 
chlorfluazuron; 

e) Organic tin compounds, such as cyhexatin, fenbutatin oxide or azocyclotin; 

f) Pyrazoles, such as tebufenpyrad and fenpyroximate; 

g) MacroUdes, such as avermectins or milbemycins, for example abamectin, emamectin 
benzoate, ivermectin, milbemycin, spinosad or azadirachtin; 

h) Hormones or pheromones; 

i) Organochlorine compounds such as endosulfan, benzene hexachloride, DDT, chlordane or 
dieldrin; 

j) Ami dines, such as chlordimeform or amitraz; 

k) Fumigant agents, such as chloropicrin, dichloropropane, methyl bromide or metam; 

1) Chloronicotinyl compounds such as imidacloprid, thiacloprid, acetamiprid, nitenpyram or 

thiamethoxam; 

m) Diacylhydrazines, such as tebufenozide, chromafenozide or methoxyfenozide; 

n) Diphenyl ethers, such as diofenolan or pyriproxifen; 

o) mdoxacarb; 

p) Chlorfenapyr; or 

q) Pymetrozine. 

In addition to the major chemical classes of pesticide listed above, other pesticides 
having particular targets may be employed in the composition, if appropriate for the intended 
utility of the composition. For instance, selective insecticides for particular crops, for 
example stemborer specific insecticides (such as cartap) or hopper specific insecticides (such 
as buprofezin) for use in rice may be employed- Alternatively insecticides or acaricides 
specific for particular insect species/stages may also be included in the compositions (for 
example acaricidal ovo-larvicides, such as clofentezine, flubenzimine, hexythiazox or 
tetradifon; acaricidal motilicides, such as dicofol or propargite; acaricides, such as 
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bromopropylate or chlorobenzilate; or growth regulators, such as hydramethylnon, 
cyromazine, methoprene, chlorfluazuron or diflubenzuron). 

Examples of fungicidal compounds which may be included in the composition of the 
invention are (£>i\^methyl-2-[2<2,5-^^ 
5 iminoacetamide (SSF-129), 44>romo-2^yancHAr,iy-<im 

1-sulphonamide, a-[iV-(3^hloro-2,6-xylyl>2-methoxyacetamido]-Y-buty^ 4-chloro- 
2^yano-A^-dimethyl-5-/^to^^ (IKF-916, cyamidazosulfamid), 

3-5^cMoro-JV^3^hloio-l^thyl-l^^ 

zoxamide), i^aUyM^,^methyl-2-trimethylsilylthiophene-3^arboxaim (MON65500), iV- 
10 (l^yanc^l,2-dimethylpropyl^ (AC382042), 

AK2-methoxy-5-pyridyl)-cyclopropane carboxamide, acibenzolar (CGA245704), alanycaib, 
aldimorph, anilazine, azaconazole, azoxystrobin, benalaxyl, benomyl, biloxazol, bitertanol, 
blasticidin S, bromuconazole, bupirimate, captafol, captan, carbendazim, carbendazim 
chlorhydrate, carboxin, carpropamid, carvone, CGA41396, CGA41397, chinomethionate, 
15 chlorothalonil, chlorozolinate, clozylacon, copper containing compounds such as copper 
oxychloride, copper oxyquinolate, copper sulphate, copper tallate and Bordeaux mixture, 
cymoxanil, cyproconazole, cyprodinil, debacarb, di-2-pyridyl disulphide 1,1 '-dioxide, 
dichlofluanid, diclomezine, dicloran, diethofencarb, difenoconazole, difenzoquat, 
diflumetorim, 0,0-di-wt>-propyl-5-benzyl thiophosphate, dimefluazole, dimetconazole, 
20 dimethomoiph, dimethirimol, diniconazole, dinocap, dithianon, dodecyl dimethyl ammonium 
chloride, dodemorph, dodine, doguadine, edifenphos, epoxiconazole, ethirimol, 
ethyl(2^-iV-benzyl-iV([m^ 

-alaninate, etridiazole, famoxadone, fenamidone (RPA407213), fenarimol, fenbuconazole, 
fenfuram, fenhexamid (KBR2738), fenpiclonil, fenpropidin, fenpropimorph, fentin acetate, 

25 fentin hydroxide, ferbam, ferimzone, fluazinam, fludioxonil, flumetover, fluoroimide, 

fluquinconazole, flusilazole, flutolanil, flutriafol, folpet, Albendazole, fiiralaxyl, furametpyr, 
guazatine, hexaconazole, hydroxyisoxazole, hymexazole, imazalil, imibenconazole, 
iminoctadine, iminoctadine triacetate, ipconazole, iprobenfos, iprodione, iprovalicarb 
(SZX0722), isopropanyl butyl carbamate, isoprothiolane, kasugamycin, kresoxim-methyl, 

30 LY1 86054, LY21 1795, LY248908, mancozeb, maneb, mefenoxam, mepanipyrim, mepronil, 
metal axyl, metconazole, metiram, metiram-zinc, metominostrobin, myclobutanil, neoasozin, 
nickel dimethyldithiocaibamate, nitrothal-wopropyl, nuarimol, ofurace, organomercury 



PPD 50698 



-74- 



compounds, oxadixyl, oxasulfuron, oxolinic acid, oxpoconazole, oxycarboxin, pefurazoate, 
penconazole, pencycuron, phenazin oxide, phosetyl-Al, phosphorus acids, phthalide, 
picoxystrobin (ZA1963), polyoxin D, polyram, probenazole, prochloraz, procymidone, 
propamocaib, propiconazole, propineb, propionic acid, pyrazophos, pyrifenox, pyrimethanil, 
5 pyroquilon, pyroxyfur, pyrrolnitrin, quaternary ammonium compounds, quinomethionate, 
quinoxyfen, quintozene, sipconazole (F-155), sodium pentachlorophenate, spiroxamine, 
streptomycin, sulphur, tebuconazole, tecloftalam, tecnazene, tetraconazole, thiabendazole, 
thifluzamid, 2-(thiocyanomethylthio)benzothiazole, thiophanate-methyl, thiram, 
timibenconazole, tolclofos-methyl, tolylfluanid, triadimefon, triadimenol, triazbutil, 
10 triazoxide, tricyclazole, tridemorph, trifloxystrobin (CGA279202), triforine, triflumizole, 
triticonazole, validamycin A, vapam, vinclozolin, zineb and ziram. 

The compounds of formula (I) may be mixed with soil, peat or other rooting media 
for the protection of plants against seed-borne, soil-borne or foliar fungal diseases. 

Examples of suitable synergists for use in the compositions include piperonyl 
15 butoxide, sesamex, safroxan and dodecyl imidazole. 

Suitable herbicides and plant-growth regulators for inclusion in the compositions will 
depend upon the intended target and the effect required 

An example of a rice selective herbicide which may be included is propanil. An 
example of a plant growth regulator for use in cotton is PEX™. 
20 Some mixtures may comprise active ingredients which have significantly different 

physical, chemical or biological properties such that they do not easily lend themselves to the 
same conventional formulation type. In these circumstances other formulation types may be 
prepared. For example, where one active ingredient is a water insoluble solid and the other a 
water insoluble liquid, it may nevertheless be possible to disperse each active ingredient in 
25 the same continuous aqueous phase by dispersing the solid active ingredient as a suspension 
(using a preparation analogous to that of an SC) but dispersing the liquid active ingredient as 
an emulsion (using a preparation analogous to that of an EW). The resultant composition is a 
suspoemulsion (SE) formulation. 

The invention is illustrated by the following Examples: 



30 
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EXAMPLE 1 

This Example illustrates the preparation of compound V-22, l-Acetyl-5-chloro-l*- 
[frans-3-(4^hlorophenyl)^^ 




Step 1: Pr eparation of 4-methoxvmethvlenepiperidine-l^arboxvlic acid fert-butvl ester 
Potassium terf-butoxide (21.3 g) was added in portions to a stirred solution of 
methoxymethyltriphenylphosphonium chloride (653 g) in anhydrous THF (500 ml) under an 
atmosphere of nitrogen at 4 °C. A vivid orange colour was noted and the reaction was left as 
such for 1 h. 4-Oxopiperidine-l-carboxylic acid tert-butyl ester 1 (25 g) was added slowly 
not letting the temperature rise above 10 °C and the mixture was then allowed to warm to 
room temperature overnight 

Hie reaction mixture was poured onto water (150 ml), extracted three times with ethyl 
acetate (100ml) and the combined organics were washed with brine (300ml), dried over 
anhydrous sodium sulphate and concentrated in vacuo to yield a brown oil (50g). Flash 
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chromatography [SiOa; hexane, then ethyl acetate-hexane (10:90)] yielded 26.4g (77%) of 
the desired enol ether. *H NMR (400 MHz, CDCfe) 1.5 (9H, m), 2.0-2.2 (m, 4H), 3.4 (m, 
4H), 3.5 (s, 3H), 5.9 (s, 1H). MS (ES+) 228 (M+H*), 172 (M-Wene+H*) 

Ste p 2: Preparation of S-chlorospirorindoline-S^'-n iperidinel-l'-carooxvlic acid tert-butyl 
ester 

Trifluoroacetic acid (12 ml) was added to a stirred solution of 4-methoxymethylene- 
piperidine-l-carboxylic acid tert-butyl ester (12.5 g), 4-chlorophenylhydrazine hydrochloide 
(9.75g) and ethanol (1 ml) in chloroform (1200 ml) at 4 °C under an atmosphere of nitrogen. 
The mixture was then stirred at 50 °C overnight, turning a dark green colour. The reaction 
was quenched with concentrated ammonia solution (200 ml) in ice water (500 ml), the 
organic layer turning orange. The organic layer was separated and the aqueous was further 
extracted twice with dichloromethane. The combined organics were washed with brine (300 
ml), dried over anhydrous sodium sulphate and concentrated in vacuo to yield 13 g of the 
crude imine 5-cWorospiro[3H-indole-3,4'-piperidine]-l'-carboxyhc acid rert-butyl ester 
(purity approximately 80% by NMR). *H NMR (400 MHz, CDC1 3 ) 1.5 (9H, m), 1.70 (m, 
2H), 1.85 (m, 2H), 3.50 (m, 2H), 4.05 (m, 2H), 7.35 (m, 2H), 7.60 (s, 1H), 8.35 (s, 1H). MS 
(ES+) 321/323 (M+H*), 265/267 (M-Wene+H*), 221/223 (M-Boc+H*). 
Sodium borohydride (6.0g) was added to a stirred solution of crude imine (12g) in absolute 
ethanol (500 ml) under an atmosphere of nitrogen.The reaction was stirred for 15 min and 
left to stand overnight. The mixture was concentrated in vacuo and the residue re-dissolved 
in dichloromethane (100 ml). The organics were washed with water (100 ml) and brine (100 
ml), dried over anhydrous sodium sulphate and concentrated in vacuo to yield a brown solid. 
Flash chromatography [Si0 2 : ethyl acetate-hexane-triethylamine (25:75:1)] yielded 9.8 g 
(56%, over both steps) of the desired indoline. M.p. 165-166 °C. *H NMR (400 MHz, 
CDCfe) 1.5 (9H, s), 1.70 (m, 4H), 2.9 (m, 2H), 3.50 (s, 2H), 3.75 (br s, 1H), 4.05 (m, 2H), 
6.55 (d, J = 6Hz, 1H), 7.00 (m, 2H). MS (ES+) 323/325 (M+H*), 267/269 (M-Wene+H*), 
223/225 (M-Boc+H*). 




Step 3: Preparation of l-acetvl-S^MorosDirorindolineO^^piperidinel-l'-carboxvlic acid 
fert-butYl ester 

Acetyl chloride (2.8 ml) was added dropwise to a stirred solution of 5-chlorospiro[indoline- 
5 3,4'-piperidine]-l '-carboxylic acid te/t-butyl ester (9.8 g) and triethylamine (15 ml) in 
anhydrous dichloromethane (400 ml) under an atmosphere of nitrogen. The reaction was 
stirred for 1 h and was then quenched with saturated sodium bicarbonate solution (200 ml). 
The organic layer was dried over anhydrous sodium sulphate and concentrated in vacuo to 
yield 9.8 g (87%) of the desired amide as an off-white solid. M.p. 64-66 °C. ! HNMR (400 
10 MHz, CDC1 3 ) a 6:1 mixture of rotamers. Major rotamer 1.5 (9H, s), 1.70 (m, 2H), 1.85 (m, 
2H), 2.25 (s, 3H), 2.85 (m, 2H), 3.90 (s, 2H), 4.2 (m, 2H), 6.97 (d, J = 1Hz, 1H), 7.20 (dd, J 
= 7 & 1Hz, 1H), 8.15 (d, J = 7Hz, 1H). Minor rotamer 1.5 (9H, s), 1.70 (m, 2H), 1.85 (m, 
2H), 2.45 (s, 3H), 2.85 (m, 2H), 4.05 (s, 2H), 4.2 (m, 2H), 7.2 (d, J = 1Hz, 1H), 7.25 (dd, J = 
7 & 1Hz, 1H), 7.48 (d, J = 7Hz, 1H). 

15 

Step 4: Preparation of l-acetvl-S-chlorospirorindoline-S^'-piperidinel 
Trifluoroacetic acid (25 ml) was added to a stirred solution of l-acetyl-5- 
cUorospirotindoline-S^'-piperidinel-l'-carboxylic acid terf-butyl ester (8 g) in anhydrous 
dichloromethane (250 ml) under an atmosphere of nitrogen. The reaction was left as such for 

20 3 h. The reaction was washed with saturated bicarbonate solution (200 ml) and dried over 
sodium sulphate and concentrated in vacuo to yield an off white solid. Hash chromatography 
[SiCb: methanol-dichloromethane-triethylamine (90:5:5)] yielded 5.6 g (61%) of the desired 
l-Acetyl-5-chlorospiro[indohne-3,4'-piperidine]. *H NMR (400 MHz, CDC1 3 ) a 6:1 mixture 
of rotamers. Major rotamer 1.70 (m, 2H), 1.80 (m, 2H), 2.27 (s, 3H), 2.75 (t, J = 12Hz, 2H), 

25 3.15 (m, 2H), 3.90 (s, 2H), 7.12 (d, J = 1Hz, 1H), 7.18 (dd, J = 7 & 1Hz, 1H), 8.15 (d, J = 
7Hz, 1H). Minor rotamer (partial data) 2.44 (s, 3H), 2.86 (m, 2H), 3.10 (m, 2H), 4.05 (s, 2H). 
MS (ES+) 265/267 (M+lT). 

Step 5: Preparati on of l-acetvl-S-cMoro-l'-rfrfl^^ 
30 3.4'-piperidine1 

A solution of 4-chlorocinnamyl chloride (4.0 g) in chloroform (120 ml) was added slowly to 
a stirred mixture of l-acetyKS-cWorospiroCindoline-S^'-piperidine] (5.3 g) and 
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dusopiopylethylamine (6.7 ml) in chloroform (120 ml) under an atmosphere of nitrogen at 
room. The reaction was heated to 50 °C for 30 h. The reaction mixture was concentrated in 
vacuo to yield a red oil. Hash chromatography [Si0 2 ; ethyl acetate-hexane-triemylamine 
(50:50:1)] yielded 5.1 g (68%) of the desired compound. *H NMR (400 MHz, CDC1 3 ) a 5:1 
5 mixture of retainers. Major rotamer 1.70 (d, J = 12Hz, 2H), 2.0 (td, J = 12 & 2 Hz), 2.08 (t, J 
= 12 Hz, 2H), 2.25 (s, 3H), 3.03 (d, J = 12Hz, 2H), 3.20 (d, J = 7Hz, 2H), 3.96 (s, 2H), 6.28 
(dt, J = 12 & 5Hz, 1H), 6.50 (d, J = 12Hz, 1H), 7.13 (d, J = 1Hz, 1H), 7.18 (dd, J - 7 & 1Hz, 
1H), 7.3 (m, 4H), 8.15 (d, J = 7Hz, 1H). Minor rotamer (partial data) 2.42 (s, 3H), 4.00 (s, 
2H). MS (ES+) 415/417/419 (M+H*). 

10 

Compounds V-21, XXK-49, V-192, V-62 and V-202 were prepared according to procedures 
analogous to those described in Example 1. 

EXAMPLE 2 

l5 This Example illustrates the preparation of compound 1-1, l-(2-Chloropyridin-4- 

yl^arbonyl-l'-tfrans-S-phenylaUyllspiropndolme-S^'-piperidme] 




1.30%TFA-CH 2 Cl2 
2. ether trituration 
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Spiro[indoline-3,4'-piperidine]-l'-carboxylic acid te/f-butyl ester was prepared according to 
a procedure analogous to that described in steps 1 and 2 of Example 1. 

Step 1: l-(2^Moropvrid^^Y 1 ) c^onvlspirorindoline-3.4'-piperi riinft' |-l '-rarboxvlic acid 
tert-butvl ester 

Thionyl chloride (20 ml) was added to 2-chloroisonicotinic acid (1.2 g) at room temperature. 
DMF (2 drops) was added and the mixture was heated to reflux for 1 hour. The excess thionyl 
chloride was evaporated and the residue was dissolved in dichloromethane (50 ml). 
Triethylamine (2 ml) was added followed by dropwise addition of a solution of spiropndoline- 
3,4'-piperidine]-l'-carboxylic acid fert-butyl ester (1.7 g) dissolved in dichloromethane (20 ml). 
The mixture was stirred for 48 hours. The reaction mixture was washed with pH 9.4 buffer (100 
ml) and the aqueous layer was extracted with dichloromethane. The combined organic layers 
were dried (magnesium sulfate), filtered and evaporated. The crude product was purified by 
chromatography [SiO* ethyl acetate-hexane-triethylarnine (50:50:1), increasing polarity to 
(100:0:1)] to give 2.4 g (94%) of the desired amide. M.p. 212 °C; ! H NMR (400 MHz, oV 
DMSO) 1.50 (s, 9H), 1.6-1.8 (m, 4H), 2.8 (br s, 2H), 3.9 (br s, 2H), 4.08 (d, 2H), 7.0-7.2 (m, 
3H), 7.30 (d, J = 6Hz, 1H), 8.43 (d, J = 6Hz, 1H), 7.40 (s, 1H), 8.0-8.2 (br m, 1H); MS (ES+) 
428/430 (M+H*), 372/374 (M+lT-isobutene). 

Step 2: preparation of l -(2-chloropvridin-4-vl^arbonvlspirorindoline-3.4 , -Diperidine1 
trifluoroacetic acid salt 

Trifluoroacetic acid (30 ml) was added to a solution of solution of 1 -(2-chlorop yridin-4- 
yl)carbonylspirotindoline-3,4'-piperidine]-l'-carboxylic acid terf-butyl ester (2.3 g) in 
anhydrous dichloromethane (50 ml), the solution darkening upon addition. The reaction was left 
as such for 15 min. The reaction mixture was evaporated in vacuo and the dark residue re- 
suspended in dry ether (100 ml). The residue was triturated until it became a tree-flowing beige 
precipitate. The precipitate was collected by filtration and dried in a stream of nitrogen to give 
2.28 g (96 %) of the desired amine salt. M.p. 245 °C (decomposition). *H NMR (400 MHz, dV 
DMSO) 1.8 (m, 2H), 1.9 (m, 2H), 2.9 (m, 2H), 3.25 (m, 2H), 3.98 (s, 2H), 7.15-7.3 (m, 2H), 
7.24 (d, J = 8Hz, 1H), 7.56 (d, J = 7Hz, 1H), 7.62 (s, 1H), 8.1 (br s, 1H), 8.56 (d, J = 7Hz, 1H), 
8.8 (br s, 2H). MS (ES+) 328/330 (M+H*). 
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Stft p 3: Preparation of 1^2^Moro p>mdin-4-vl , )carbonvl-r-rmmj-3- 
phen ylallvnspiroriiidoline^^'-p iperidinel 

1^2-OUoiopyridin^yl)carbonylspiro[indolineO,4'-piperidine] trifJuoroacetic acid salt 
(0.44 g) and rrons-cinnamaldehyde (0.29 g) were suspended in tetrahydrofuran (8 ml) and 

5 ethanol (6 ml). Borane-pyridine complex (0.26 ml) was added and the reaction stirred 
vigorously overnight at room temperature. The mixture was evaporated and partitioned 
between dichloromethane and water. The organics were dried over anhydrous magnesium 
sulfate and evaporated in vacuo. Flash chromatography [SiO* ethyl acetate-hexane- 
triethylamine (25:75:1), increasing polarity to (50:50:1)] yielded 0.42 g (94%) of the desired 

10 product. 

*H NMR (400 MHz, CDCI3) a 3: 1 mixture of rotamers. Major rotamer 1.70 (m, 2H), 1.8-2.1 
(m, 4H), 3.0 (m, 2H), 3.20 (m, 2H), 3.75 (m, 2H), 6.3 (m, 1H), 6.52 (d, J = 12Hz, 1H), 7.1-7.4 
(m, 9H), 7.46 (d, J = 2Hz, 1H), 8.2 (br m, 1H), 8.6 (m, 1H). MS (ES+) 444/446 (M+lT). 

15 Compounds 1-5, 1-4, XXK-7, XXK-13, 1-182, 1-142, 1-132, XXH-22, VI-1, VI-101, 1-22, 
XXIX-31 (with an alkylation as the final step), XXJX-37 (with an alkylation as the final 
step), XXDC-43 (with an alkylation as the final step), XXVH-1 (followed by treatment with 
HQ in ether), XXVH-2 (followed by treatment with HC1 in ether), XXVH-22 (followed by 
treatment with HC1 in ether), XXVI-1 (followed by treatment with hydrogen peroxide in 

20 methanol) and XXDC-25 (with an acylation as the final step) were prepared according to 
procedures analogous to those described in Example 2. 



EXAMPLE 3 

This Example illustrates the preparation of compound VI-22, l-(Pyridin-4-yl)- 
25 carbonyl-5-chloro-l , -[tra7w-3-(4-chlorophenyl)allyl]spiro[indoUne-3,4' -piperidine] 
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CH 2 CI 2 




l-Acetyl-5-cWoro-l'-[fron5-3K4-cWorophenyl)alIyl]spiro[indoline-3,4'-piperid^ 
prepared according to the procedures described in Example 1. 



Step 1: Preparation of S-cMoro-l'-rfrgw^-B-f^hlorophenvnaUvllspirorindoline-S^'- 
piperidinel 

l-Acetyl-5-cMorcHl'-[fra/w-3-(4^^ 

(5.0 g) was dissolved in 6 N hydrochloric acid (100 ml) and heated to reflux for 3 hours. The 
mixture was cooled and the aqueous layer was basified with solid NaOH pellets (CARE! 
Exotherm) to pH 12 and triethylamine (20 ml) was added. The mixture was extracted three 
times with chloroform. The organic layers were dried over anhydrous sodium sulfate, filtered 
and evaporated in vacuo to give a crude brown oil which was purified by column 
chromatography (Si02, ethyl acetate:hexane: triethylamine, 1:1:0.01) to give 3.94 g (88%) of 
the desired indoline. MS (ES+) 373/375/377 (M+H*). 
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Ste p 2: Preparation of l-fpvri<ti ^-4-v1'>caifemiv1-5-cMoro-l , -rmpty-3-f4- 
ch1orophenvDaMvllspirorindoline-3.4' -piperidirie1 

Isonicotinic acid (0.022 g) and DMF (1 drop) were dissolved in thionyl chloride (2 ml) and 
5 the mixture was heated to reflux for 1 hour. The mixture was allowed to cool and the excess 
thionyl chloride was evaporated in vacuo. The residue was dissolved in chloroform (4 ml) 
and triethylamine (0.1 ml) was added. A solution of 5-chloro-l'-[rrarw-3-(4- 
cMorophenyl)allyl]spiro[mdolme-3,4'-piperidine] (0.055 g) in chloroform (1 ml) was added 
and the reaction was allowed to stir at room temperature for 18 hours. Aqueous sodium 
10 carbonate solution (1M, 20 ml) was added and the mixture was extracted into chloroform (3 
x 20 ml). The combined organic layers were dried (magnesium sulfate), filtered and 
evaporated in vacuo to give a crude brown oil which was purified by chromatography (SiC*2, 
ethyl acetate:hexane:taemylamine 0:1:0.01 to 1:0:0.01) to give 0.034 g (49%) of the desired 
amide. MS (ES+) 478/480/482 (M+H*). 

15 Compounds XXV-62, 1-192, 1-202, XXDC-189, VI-202 and VI-62 were prepared according 
to procedures analogous to those described in Example 3. 



20 



EXAMPLE 4 

This Example illustrates the preparation of compound XIX-202, l-(4-cyanobenzoyl>- 
5-memyl-l'-[franj-3-(4-cMorophenyl)^ 




Step 1: P reparation of 8-rfrflw^-3-(4-cMorophenvnallvn-1.4-dioxa-8-azasDiror4.51decane 
l,4-Dioxa-8-azaspiro[4.5]decane (0.88 g) was dissolved in chloroform (5 ml) and 
diisopropylethylamine (2.1 ml) was added. A solution of 4-chlorocinnamyl chloride (1.2 g) 
dissolved in chloroform (2 ml) was added and mixture was heated to 70 °C overnight. The 
solvents were evaporated in vacuo and flash chromatography [Si02; ethyl acetate-hexane- 
triethylamine (50:50:2)] yielded 1.38 g (76%) of the desired ketal as a yellow oil. l HNMR 
(400 MHz, CDC1 3 ) 1.78 (t, J = 4 Hz, 4H), 2.60 (br s, 4H), 3.18 (d, J = 5 Hz, 2H), 3.96 (s, 
4H), 6.27 (dt, J = 12 & 5 Hz, 1H) 6.47 (d, J = 12 Hz, 2H), 7.28, m, 4H). MS (ES+) 294/296 
M+H + . 
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Step 2: Preparation of l-rfrfl?^-3-(4-cb 1orophenvna11vn-4-oxopiperidipe 
84mw5-3-(4^orophenyl)aUyl]-l,4-^oxa-8-azaspiro[4.5]decane (1.38 g) was dissolved in 
methanol (40 ml) and 6 N hydrochloric acid (120 ml) was added. The mixture was heated to 
reflux for 4 h. The mixture cooled and was basified to pH 14 with solid sodium hydroxide 
pellets (CARE! Exotherm), the solution becoming opaque. The aqueous was extracted three 
times with ether. The organics were washed with brine, dried over anhydrous MgS0 4 and 
evaporated to give 1.17g (100%) of the desired ketone l HNMR (400 MHz, CDCfe) 2.38 (m, 
4H), 2.70 (m, 4H), 3.15 (d, J = 5 Hz, 2H), 3.96 (s, 4H), 6.17 (dt, J = 12 & 5 Hz, 1H), 6.40 (d, 
J = 12 Hz, 1H), 7.20 (m, 4H). MS (ES+) 250/252 M+lT. 

Ste p 3: Preparation of 14frfln.y-3-f4^Mo rophenvnanvl1^memoxvmethylenepiperidine 
Methoxymethyltriphenylphosphonium chloride (2.4 g) was dissolved in tetrahydrofuran (20 
ml) and was cooled to 4 °C. Potassium tert-butoxide (0.78 g) was added, turning the solution 
a bright orange colour. The reaction was left as such for 30 min. A solution of l-[trans-3-{4- 
chlorophenyl)allyl]-4-oxopiperidine (0.85 g) dissolved in tetrahydrofuran (10 ml) was added 
and the mixture was stirred for 10 min. The solvents were evaporated in vacuo and the 
residue re-suspended in ether. The organics were washed with water and dried over 
anhydrous magnesium sulfate. Hash chromatography [Si0 2 ; ethyl acetate-hexane- 
triethylamine (50:50:2)] gave 0.85 g (89%) of the desired enol ether. l H NMR (400 MHz, 
CDC1 3 ) 2.10 (t, J = 6 Hz, 2H), 2.35 (t, J = 6 Hz, 2H), 2.4 (m, 4H), 3.13 (d, J = 5 Hz, 2H), 
3.55 (s, 3H), 5.80 (s, 1H), 6.30 (dt, J = 11 & 5 Hz, 1H), 6.45 (d, J = 11 Hz, 1H), 7.28 (m, 
4H). MS (ES+) 278/280 (M+H*). 

Ste p 4: Preparation of 5-rnethvl-l , -rrrqn.^-3-r4-chlor ophenvnallvl1spirorindoline-3,4 > - 
piperidinel 

Trifluoroacetic acid (0.75 ml) was added to a stirred solution of l-{trans-3-{A- 
cWorophenyl)allyl]-4-methoxymethylenepiperidine-and 4-tolylhydrazine hydrochloride (28 
mg) in chloroform (5 ml) and the reaction was heated to 50° C for 5 h. Triethylsilane (2 ml) 
was added and the reaction was heated at 50° C for a further 5 h. The mixture was allowed to 
cool and was quenched in concentrated ammonia solution / ice chips (20 ml). The aqueous 
phase was extracted twice with chloroform and the combined organics were dried over 
anhydrous magnesium sulphate and concentrated in vacuo to yield 0.04 g (63%) of the 
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desired indoline. l H NMR (400 MHz, CDC1 3 ) 1.75 (d, J = 9 Hz, 2H), 1.96 (td, J = 8 & 2, 
2H), 2.13 (t, J = 9 Hz, 2H), 2.25 (s, 3H), 2.95 (d, J = 10 Hz, 2H), 3.19 (d, J = 5 Hz, 2H), 3.42 
(s, 2H), 6.30 (dt, J = 11 & 5 Hz, 1H), 6.48 (d, J = 11 Hz, 1H), 6.58 (d, J = 7 Hz, 1H), 6.85 (d, 
J = 7 Hz, 1H), 6.9 (s, 1H), 7.30 (m, 4H). MS (ES+) 353/355 (M+H+), 203 (M-4- 
cMororinnamyl+H*). 

Step 5: Preparation of l-(4-cvanobenzovIV5"methvI~l , -rrrgn^-3rf4- 
cMorophenvDaUvllspirorindoUne-S^^piperidinel 

This step was achieved using a Zymark XP2 synthetic chemistry roboL A solution of 5- 
methyl-lM^^s-3-(4-cMorophenyl)a^^ (2 ml of a solution 

derived from dissolving 1.43 g in 100 ml of THF) was added to a robot tube and the solvent 
was removed in vacuo. 4-Cyanobenzoic acid (28 mg) was weighed into a different robot 
tube. A solution of 2^hloro-l ,3-dimethyl-2-imidazolinium hexafluorophosphate (2 ml of a 
solution derived from dissolving 4.80 g in 180 ml of chloroform) and a solution of 
triethylamine (2 ml of a solution derived from dissolving 8.68 ml in 250 ml of chloroform) 
were added to the acid and the tube was agitated and allowed to stand for 30 minutes. A 2 ml 
aliquot of the acid solution was added to the tube containing the dry amine. This tube was 
agitated and allowed to stand overnight. The reaction mixture was washed with 1M aqueous 
sodium carbonate solution and the solvents were evaporated. The crude mixture was purified 
by MS directed liquid chromatography to give the desired amide, 2.9 mg. MS (ES+) 482/484 
(M+H 4 ). 

Compounds 1-61, 1-171, XXVEI-97, XTX-22, XXVm-67, XXVDI-7, XX-22, XXDC-69, 
XXDC-75, XVm-22, XXVffl-217, XXDC-81, XXK-87, XV-22, XXIX-93, XXK-99, 
XXVm-187, XXI-22, XXK-105, XXDC-111, XXK-117, XXK-123, X3H-22, XXIX-129, 
X-22, XXDC-135, XXK-141, XXDC-147, XXIX-153, XII-22, XXIX-196, 11-22, XXK-159, 
XXVm-252, XXVin-27, XXVm-42, XVm-202, XX-62, XXIX-165, xxvm-162, xxvm- 
132, XXK-171, XXIX-177, XXI-62, XVH-62, XIII-62, X-62, XXK-183, XI-62, IX-62, 
XXK-207, XXIX-195, 11-62, 1-92, 1-112, 1-12, 1-32, 1-52, 1-72, 1-152, 1-162, 1-82, 1-252, 1- 
242, 1-262, 1-292 and 1-62 were prepared according to procedures analogous to those 
described in Example 4. 
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HX AMPLE 5 

This example illustrates the preparation of compound XIV-22, l-(2-Pyrazinyl)-5- 
cMoro-r-[fran*-3<4^Morophenyl)a^ 




5-CWoro-l'4m»ts-3K4^Worophenyl)aUyl]spiro[mdolme-3,4^ was prepared 

according to the procedures described in Example 3. 

Sodium hydride (50 mg) was added to a stirred solution of 5-chloro-l'-[rmn5-3-(4- 
cWorophenyl)aUyl]spko[indolme-3,4'-piperidine] (35 mg) and 2-chloropyrazine (43 mg) in 
anhydrous DMSO (5 ml) under an atmosphere of nitrogen. The reaction was heated to 60 °C 
overnight. The reaction mixture was diluted with brine (20 ml) and extracted four times with 
dichloromethane (20 ml). The combined organics were dried over magnesium sulphate and 
concentrated in vacuo (1 mmHg) to yield a brown oil. Flash chromatography [Si0 2 , ethyl 
acetate-hexane-triethylamine gradient (0:98:2) to (98:0:2)] yielded 25 mg (55%) of the 
desired product 'H NMR (400 MHz, CDC1 3 ) 1.75 (m, 2H), 2.05 (td, J = 8 & 2, 2H), 2.18 (t, 
J = 9 Hz, 2H), 3.05 (d, J = 9 Hz, 2H), 3.22 (d, J = 5 Hz, 2H), 3.94 (s, 2H), 6.30 (dt, J = 1 1 & 
5 Hz, 1H), 6.51 (d, J = 11 Hz, 1H), 7.18 (m, 2H), 7.30 (m, 4H), 8.05 (d, J = 1Hz, 1H), 8.17 
(d, J = 6 Hz, 1H), 8.25 (m, 2H). MS (ES+) 451/453/455 M+H*. 



Compounds XXK-57 and XXK-63 were prepared according to procedures analogous to 
those described in Example 5. 
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EXAMPLE 6 

This Example illustrates the preparation of compound XXH-3, M2-CMoropyridin-4- 
yl)carbonyl-r-[/ra7w-^ 



l-(2-CMoropyridin-4-yl)carbonylspiroft^^ trifluoroacetic acid salt was 

prepared according to the procedures described in example 2 of this patent 

10 M2-CMoropyridin-4-yl)carbonyfc^ trifluoroacetic acid salt (0.25 

g) was suspended in dioxane (2 ml) and paraformaldehyde (0.08 g) was added. The mixture 
was stirred and heated to 90°C for 20 minutes. 2-(4-fluorophenyl)vinylboronic acid (0.10 g) 
was dissolved in dioxane (2 ml) and the resulting solution was added to the 
salt/paraformaldehyde mixture and the resulting mixture was heated to 90°C for 24 hours. 

15 The mixture was allowed to cool and evaporated to dryness in vacuo. The residue was 
partitioned between dichloromethane and water, and the organic layer was washed with 
aqueous sodium carbonate solution (1M) and evaporated. The crude product was purified by 
column chormatography (SiC>2, first column in dichloromethane:triethylamine 95:5, then a 
second column starting with neat dichloromethane, then a gradient from ethyl acetaterhexane: 



20 triethylamine 25:75:1 to 95:0:5) to give 0.20 g (76%) of the desired product. MS (ES+) 
462/464 M+H\ 



5 




25 



Compounds 1-23, XXIX-1, 1-21, 1-2, XXVI-2 (followed by treatment with hydrogen peroxide 
in methanol) and XXVT-22 (followed by treatment with hydrogen peroxide in methanol), 
were prepared according to procedures analogous to those described in Example 6. 
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EXAMPLE 7 

This Example illustrates the preparation of compound 1-212, 5-Cyano-l-(2- 
cMorc^yridm-4-yl)carbonyl-l 




5-Iodo-l-(2-chloropyridm-4-yl)carbonyI-r^ 

3,4'-piperidine] was prepared by procedures analogous to those described in Example 2. 

10 

5-Iodo-l-(2-cMoropyriom-4-yl)carbo^ 

3,4'-piperidine] (0.05 g) was dissolved in anhydrous THF (5 ml) under an atmosphere of dry 
nitrogen. Potassium cyanide (0.011 g) and copper (I) iodide (0.016 g) were added and the 
mixture was degassed for 15 minutes. Tetrakis(triphenylphosphine) palladium (0.005 g) was 

15 added and the mixture was heated to reflux for 28 hours. The reaction mixture was diluted 
with dichloromethane (50 ml) and washed with water (30 ml). The aqueous layer was 
extracted with dichloromethane (2 x 40 ml) and the combined organic layers were dried 
(magnesium sulfate), filtered and evaporated in vacuo to give a colourless oil that was 
purified by prep. TLC (SiO z , EtOAc:Hexane:Et3N 1:1:0.01) to give 0.041 g (95%) of the 

20 desired product. MS (ES+) 503/505/507 M+H\ 

Compounds XXK-201, 1-282, 1-232 were prepared according to standard procedures 
analogous to those described in Example 7. Compound XXV-222 was prepared by treating 
compound XXK-201 with potassium carbonate in methanol. Compound 1-222 was prepared 
25 by re-acylation of compound XXV-222 under standard conditions. 
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EXAMPLE 8 

This Example illustrates the pesticidal/insecticidal properties of compounds of formula (I). 
Test against were performed as follows: 
Spodoptera littoralis (Egyptian cotton leafworm) 

Cotton leaf discs were placed on agar in a 24-well microtiter plate and sprayed with test 
solutions at an application rate of 200 ppm. After drying, the leaf discs were infested with 5 
Li larvae. The samples were checked for mortality, repellent effect, feeding behaviour, and 
growth regulation 3 days after treatment (DAT). The following compounds gave at least 80% 
control of Spodoptera littoralis: 

1-2, 1-12, 1-21, 1-22, 1-23, 1-32, 1-52, 1-61, 1-62, 1-72, 1-82, 1-92, 1-112, 1-132, 1-142, 
1-152, 1-162, 1-182, 1-192, 1-202, 1-212, 1-222, 1-232, 1-242, 1-252, 1-262, 1-282, 11-62, V-22, 
VI-22, VI-62, VI-202, X-22, X-62, XI-62, XE-22, Xffl-62, XIV-22, XV-22, XVH-62, XVHI- 
22, XK-22, XK-202, XX-22, XX-62, XXI-22, XXI-62, XXE-22, XXVI-2, XXVI-22, 

xxvn-2, xxvn-22, xxrx-43, xxrx-93, xxix-195, 

XXK-196 and XXK-201 

Heliothis virescens ( Tobacco budworm): 

Eggs (0-24 h old) were placed in 24-well microtiter plate on artificial diet and treated with 
test solutions at an application rate of 200 ppm by pipetting. After an incubation period of 4 
days, samples were checked for egg mortality, larval mortality, and growth regulation. The 
following compounds gave at least 80% control of Heliothis virescen: 

1-1, 1-2, 1-3, 1-4, 1-5, 1-12, 1-21, 1-22, 1-23, 1-32, 1-52, 1-61, 1-62, 1-72, 1-82, 1-92, 1-112, 1-132, 
1-142, 1-152, 1-162, 1-171, 1-182, 1-192, 1-202, 1-212, 1-222, 1-232, 1-242, 1-252, 1-262, 1-282, 
1-292, E-22, H-62, V-21, V-22, V-62, V-192, V-202, VI-1, VI-22, 

VI-62, VI-101, VI-202, K-62, X-22, X-62, XI-62, XH-22, XItt-22, XEI-62, XTV-22, XV-22, 
XVH-62, XVm-22, XVm-202, XTX-22, XK-202, XX-22, XX-62, XXI-22, XXI-62, XXII- 
22, XXV-222, XXVI-2, XXVI-22, XXVH-2, XXVH-22, XXVEI-7, XXVHI-27, XXVIH-42, 
XXVIH-67, XXVffl-97, XXVm-132, XXVm-187, 

XXVin-217, XXVm-252, XXIX-1, XXK-7, XXK-13, XXIX-57, XXK-63, 

XXTX-75, XXK-81, XXK-87, XXK-93, XXIX-111, XXK-117, XXK-123, XXK-129, 

XXK-141; XXK-147, XXK-153, XXK-159, XXK-165, XXK-171, XXK-183, XXK- 

195, XXK-196 and XXK-201 

Plutella xylostella (Diamond back moth): 
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24-well microtiter plate (MTP) with artificial diet was treated with test solutions at an 
application rate of 18.2 ppm by pipetting. After drying, the MTP's were infested with larvae 
(L2)(10-15 per well). After an incubation period of 5 days, samples were checked for larval 
mortality, antifeedant and growth regulation. The following compounds gave at least 80% 
5 control of PluteUa xylostella: 

1-1, 1-2, 1-3, 1-4, 1-5, 1-12, 1-21, 1-22, 1-23, 1-32, 1-52, 1-61, 1-62, 1-72, 1-82, 1-92, 1-1 12, 1-132, 
1-142, 1-152, 1-162, 1-171, 1-192, 1-202, 1-212, 1-222, 1-242, 1-252, 1-262, 1-282, 1-292, 11-22, 
H-62, V-22, V-62, V-202, VI-22, VI-62, K-62, X-22, X-62, XI-62, 
XH-22, Xm-62, XIV-22, XV-22, XVH-62, XX-22, XXI-62, XXH-22, XXV-62, XXVI-2, 

10 xxvi-22,xxvn-i,xxvn-2,xxvn-22,xxvin-97,xxvin-i87, 

XXK-129, XXK-135, XXK-159, XXEX-177, XXK-189, XXK-195 and 
XXK-196 

Myzus persicae (Green peach aphid): 

Sunflower leaf discs were placed on agar in a 24-well microtiter plate and sprayed with test 

15 solutions at an application rate of 200 ppm. After drying, the leaf discs were infested with an 
aphid population of mixed ages. After an incubation period of 6 DAT, samples were checked 
for mortality. The following compounds gave at least 80% control of Myzus persicae: 
1-2, 1-21 , H-62, XI-62, XXVn-2, XXVffl-162 and XXK-49 
Tetranychus urticae (Two-spotted spider mite): 

20 Bean leaf discs on agar in 24-well microtiter plates wer sprayed with test solutions at an 

application rate of 200 ppm. After drying, the leaf discs are infested with mite populations of 
mixed ages. 8 days later, discs are checked for egg mortality, larval mortality, and adult 
mortality. The following compounds gave at least 80% control of Tetranychus urticae: 
1-202, Xm-22, XDC-202, XXVI-1, XXVHI-162 and XXK-207. 

25 Aedes aegypti (Y ellow fever mosquito): 

10-15 Aedes larvae (L2) together with a nutrition mixture are placed in 96-well microtiter 
plates. Test solutions at an application rate of 2ppm are pipetted into the wells. 2 days later, 
insects were checked for mortality and growth inhibition. The following compounds gave at 
least 80% control of Aedes aegypti 

30 1-4, 1-5, 1-12, 1-21, 1-22, 1-23, 1-32, 1-52, 1-61, 1-62, 1-72, 1-82, 1-92, 1-112, 1-132, 

1-142, 1-152, 1-162, 1-202, 1-212, 1-222, 1-232, 1-242, 1-252, 1-262, 1-292, H-22, H-62, V-22, 
VI-22, VI-62, VI-202, XIV-22, XV-22, XVH-62, XVHI-22, XK-22, XX-22, XXI-22, XXI- 
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62, XXH-22, XXVI-2, XXVI-22, XXVH-22, XXVffl-7, XXVHI-27, XXVHI-67, XXVIH-97, 
XXVm-187, XXK-13, XXK-19, XXK-25, XXIX-31, XXK-37, XXK-69, XXK-75, 
XXK-93, XXK-99, XXK-105, XXDC-117, 
XXIX-123, XXIX-129, XXK-135, XXEX-159 and XX1X-183. 
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CLA3MS 

A method of combating and controlling insects, acarines, nematodes or molluscs 
which comprises applying to a pest, to a locus of a pest, or to a plant susceptible to 
attack by a pest an insecticidally, acaricidally, nematicidally or molluscicidally 
effective amount of a compound of formula (T): 




wherein Y is a single bond, C=0, C=S or S(0) q where q is 0, 1 or 2; R 1 is hydrogen, 
optionally substituted alkyl, optionally substituted alkoxycarbonyl, optionally 
substituted alkylcarbonyl, aminocarbonyl, optionally substituted alkylaminocarbonyl, 
optionally substituted dialkylaminocarbonyl, optionally substituted aryl, optionally 
substituted heteroaryl, optionally substituted alkoxy, optionally substituted aryloxy, 
optionally substituted heteroaryloxy, optionally substituted heterocyclyloxy, cyano, 
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted 
cycloalkyl, optionally substituted cycloalkenyl, fonnyl, optionally substituted 
heterocyclyl, optionally substituted alkyltbio or NR 13 R 14 where R 13 and R u are 
independently hydrogen, optionally substituted alkyl, optionally substituted aryl, 

2 3 

optionally substituted heteroaryl or optionally substituted heterocyclyl; R andR are 
independently hydrogen, halogen, cyano, optionally substituted alkyl, optionally 
substituted alkoxy, optionally substituted aryl or C(0)NR l5 R 16 where R 15 and R 16 are 
independently hydrogen, optionally substituted alkyl, optionally substituted aryl, 
optionally substituted heteroaryl or optionally substituted heterocyclyl, or R 2 and R 3 
together are =0, or R 2 and R 3 together with the atoms to which they are attached 
form a 4, 5, 6,or 7 membered carbocylic or heterocyclic ring; each R 4 is 
independendy halogen, nitro, cyano, optionally substituted d-g alkyl, optionally 
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15 



substituted C2-6 alkenyl, optionally substituted C 2 -6 alkynyl, optionally substituted 
alkoxycarbonyl, optionally substituted alkylcarbonyl, optionally substituted 
alkylaminocarbonyl, optionally substituted dialkylaminocarbonyl, optionally 
substituted C3.7 cycloalkyl, optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted heterocyclyl, optionally substituted alkoxy, 
optionally substituted aryloxy, optionally substituted heteroaryloxy, optionally 
substituted alkylthio or R 19 R 20 N where R 19 and R 20 are, independently, hydrogen, C M 
alkyl, C3-7 cycloalkyl, C3-6 alkenyl, C3-6 alkynyl, C3.7 cycloalkyl(Ci^)alkyl, C 2 -6 
haloalkyl, Ci^ alkoxy(Ci^)alkyl, Ci^ alkoxycarbonyl or R 19 and R 20 together with the 
N atom to which they are attached form a five, six or seven-membered heterocyclic 
ring which may contain one or two further heteroatoms selected from O, N or S and 
which may be optionally substituted by one or two C1-6 alkyl groups, or 2 adjacent 
groups R 4 together with the carbon atoms to which they are attached form a 4, 5, 6,or 
7 membered carbocylic or heterocyclic ring which may be optionally substituted by 
halogen; n is 0, 1, 2, 3 or 4; R 8 is optionally substituted alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally 
substituted aryl, optionally substituted alkoxy, optionally substituted aryloxy, 
optionally substituted alkoxycarbonyl, optionally substituted alkylcarbonyl or 
optionally substituted alkenylcarbonyl; R 9 and R 10 are independently hydrogen, 
halogen, optionally substituted alkyl, optionally substituted aryl or R 9 and R 10 
together form a group -CH 2 -, -CH=CH- or -CH 2 CH 2 -; or salts or N-oxides thereof.. 

An insecticidal acaricidal and nematicidal composition comprising an insecticidally, 
acaricidally or nematicidally effective amount of a compound of formula I as defined 
in claim 1. 



3. A compound of formula IN 
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wherein wherein Y, R 1 , R 2 , R 3 , R 4 , R 9 , R 10 and n are as defined for compounds of 
formula (I) in claim 1 and R 8 is Ci. 10 alkyl, C M0 haloalkyl, aryl(Ci^)alkyl (wherein the 
aryl group is optionally substituted by halo, nitro, cyano, Q-6 alkyl, haloalkyl, Cm 
alkoxy or Ci-6 haloalkoxy), heteroaryl(Ci^)alkyl (wherein the heteroaryl group is 
optionally substituted by halo, nitro, cyano, d-6 alkyl, Q-6 haloalkyl, Ci^> alkoxy or Ci^ 
haloalkoxy), arylcarbonyl(Ci^)alkyl (wherein the aryl group may be optionally 
substituted by halo, nitro, cyano, Ci-6 alkyl, Ci-6 haloalkyl, Ci-e alkoxy or Ci_6 haloalkoxy 
and the alkyl group may be optionally substituted by aryl), C 2 .8 alkenyl, C 2 -8 haloalkenyl, 
aryl(Ci-6)alkenyl (wherein the aryl group is optionally substituted by halo, nitro, cyano, 
Ci-6 alkyl, Q-6 haloalkyl, Ci-6 alkoxy, alkoxycarbonyl, Ci_6 haloalkoxy, or two 
adjacent substituents can cyclise to form a 5, 6 or 7 memberedcarbocyclic or heterocyclic 
ring), C 2 -6 alkynyl, phenyl(C 1 ^)alkynyl (wherein the phenyl group is optionally 
substituted by halo, nitro, cyano, C1-4 alkyl, haloalkyl, Ci^ alkoxy, C1-4 
alkoxycarbonyl or C w haloalkoxy), C3-7 cycloalkyl, Ci-6 alkoxycarbonyl, Ci^ 
alkylcarbonyl, Ci-6 haloalkylcarbonyl or aryl(Ci^)alkenylcarbonyl (wherein the aryl 
group may be optionally substituted by halo, nitro, cyano, alkyl, Q.4 haloalkyl, Cm 
alkoxy, Cm alkoxycarbonyl or Q-4 haloalkoxy). 
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ABSTRACT 
CHEMICAL COMPOUNDS 
Insecticidal, acaricidal, nematicidal or molluscicidal compounds of formula (I) 




wherein Y is a single bond, C=0, C=S or S(0) q where q is 0, 1 or 2; R 1 is hydrogen, cyano, 
fonnyl, aminocarbonyl, or an optionally substituted group selected from alkyl, 
alkoxycarbonyl, alkylcarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, aryl, heteroaryl, 
alkoxy, aryloxy, heteroaryloxy, heterocyclyloxy, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, 
heterocyclyl, alkylthio or NR 13 R 14 ; R 2 and R 3 are independently hydrogen, halogen, cyano, 
optionally substituted alkyl, optionally substituted alkoxy, optionally substituted aryl or 
C(0)NR 15 R 16 or together are =0, or form a 4, 5, 6,or 7 membered; each R 4 is independently 
halogen, nitro, cyano, an optionally substituted group selected from Q-g alkyl, C 2 -e alkenyl, 
C 2 ^ alkynyl, alkoxycarbonyl, alkylcarbonyl, alkylaminocarbonyl, ialkylaminocarbonyl, €3.7 
cycloalkyl, aryl, heteroaryl, heterocyclyl, alkoxy, aryloxy, heteroaryloxy, alkylthio or 
R'^R 2 ^ or 2 adjacent groups R 4 form a 4, 5, 6,or 7 membered ring which may be optionally 
substituted n is 0, 1, 2, 3 or 4; R 8 is an optionally substituted group selected from alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, alkoxy, aryloxy, alkoxycarbonyl, alkylcarbonyl or 
alkenylcarbonyl; R 9 and R 10 are independently hydrogen, halogen, optionally substituted 
alkyl, optionally substituted aryl or R 9 and R 10 together form, a group -CH 2 -, -CH=GH- or - 
CH2CH2-; or salts or N-oxides thereof. 



